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MVKozllaninov.

HYDROOPTICAL CHARACTERIOIICS and METHODS of DETERMINING THEM,

The term - HYDRO-OPTICAL CHARACTERISIIOD describes the Phyaia:i-
chemical and blologlcal characteristics of ocenp,sea, lokes and other
bodies of water which detemine the condltions of diffusion of light
within them. The term "1light" in this case means the elsetro-magnetic
radiation concentrated in the rco-galled ophleal part of the sp@atrum,
1.2, the radiation contained in the inteprval of wave=lengths from

0,01 to = 3.40 - . The optical part of the spectrum therefore,
ia conslderably wider than its paprt that is visible which liec between

L= 0.4 to = 0,8  .Thus the hydro-optical characteristics determine

the sonditions of radiation in the water of rays of light seen,as well
as unseen, by human eyes, the lavber belonging to the ultra-violet and
infra~-red paprts of the spectrum. It is necessary to d study the
conditions of radlstlon of these rays Dbecause in solving dlfferent
kinds of pr@bl@giféigﬁﬂgaactians of the Teld of rsdiation not only

on human eyes but on nultiple plant and animal bodies, photo -~ plates ,

photow-clements, pyranomsters ebo, .. Bealdes the inflra-red rediation plays

& very substantisl part In the exchange of heat between the ocean and

the atwmosphers.

Until the present there is a lack of strictly aifferentiated

(determined) hydrophotometrical concepts and there 1s no slearly

determined terminology. The same uniis of measurements apre often
glven different names and vice wersa,the same bternm somebimes indlesate
ALrfevent physical unlbts of measurements., This confusion is féunﬁ not
only in our literature but in the forelyn publisatlons ,especially

in literature translated from other lansuages, As 2 result different
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authors often fail to understand each other - mistakes'eccur often and
sometimes even misinterpretétiona. ‘
In the first place let us state the definition of the basle
‘hydro~ optlo eharaateristies‘anﬁ indieahe thelr dimensions and
unite of measurements, These messurements are E@&ﬁ based vherever 1t
18 possible upon the definitions and terminology elabarated and stated
in the 8,I1.Vaviloff Government'Opt13a1 Inst1tute Statement of Dtandards
{ "G,0.8.T, TE0I=55" Optical Physics.Definitions of Basic Measurements ")
established in 1956, | |
It iz to be hoped that the publication of such a,terminblagy s
4o our knowledge non existent in the 1i£erature on the subject,will
gepve to unify and standardlze the terms in the field of hydrophaﬁo@etry
‘and will dlspel thus the lack of c¢larity an confusion im.thig branch of
gelentific research. | |
The’theoretic hasis ol hyaraoptics, the most lmportant foundatlion
of which consists of the problem of diffusion and radiation of light
Ain troubled ( unclear) mediums, has been studied in great detail,
The works of “volsson,liee, Gershon, Hamburtzev, Shule jkin, Fokk, Joseph,
~ and the recent research works of Ambartzumjan and of the School of
Soviet Agtro~physicr%é of which he 1s the director,precent very fully :
‘the écmpiex laws gaverﬁing the optical proaéssas that take place in
various bodies of water . Things have not progressed 5o vwell as far
l.aégmgth¢ﬁs and'téghniques of hydro@hctmmetfie vmaasuremenﬁ% are concerned,
and consequently in the field of our knowiadga of hydreo-optical
charaoteristiés of water in oceans and variaus geas. The absence of
S£andardized apparatus of measarementa andl insufflcieht develdpm@nt
of methods of observatlon by means of existing single {variable)

o and rxperimentally used apparatus result in crude and primitively
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made obserbations and a technigue of measurements that 13 obaolete
in view of contemporary possibilitiles.
As the research work in hydrooptics progre%sed in the Institute
of Oceanography of the Academy of Sciences of the USOR, 1t was lLaken
into consideration that the first problem in this fleld would be
the perfecting of the exlsting and the development of new methods of
hydrophotometric research.It 1s natural, therefore, that the first step
in this direction should be the creation of a standard measuremént
aaﬁﬂratuo b&u&d on the use of contemporary technical means, in particular
- on G‘entronic and aemi-conduotivity (?) techniques, |
On the basis of the data obtained frow the use of varlous
experimentaly instruments built during the last few years by the u.I.
Optical the
V&leaff aovernment/lnqtitute,mﬁ Oceanog rﬂphy Institute of the Academy

. uhe
ol dGi@ﬂG@o of the U‘“R, together with, Government Institute of Oceano-

graphy and otheprs = different dechnical conditions were developed for
projeciing and manufacturing a graup‘@f standard hydroopticalk apparatus
consisting of four instruments and an order was placed for their productlion.
Begides, in order to insure the @ésgibility of making obseyvatlons A
during the ship's motion and for gpeclal me&surement% of very dim lighting
in great depths the Institute of Oceanography of Lha Acadeny of Selences
has developed and produced anobher two ma®eks experimental rodels of
hydrooptical instruments.

’ In this article are given: a/ a 11 st of hydrooptzeal character-
4stics , b/ some baslc theoretlical premlises necessary as basls for
various methods of measurements and for the study of interdependencies
between different optical characteristics. It 1s followed by a description
of new hydrooptical instruments together witn the statement of baslce

problems connected with contemporary methods of hydrophotometrical
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o o o in the study of metbhods/is/
; meas ur@mant 4 “he hreatm nt of gr@miama/hm%eﬁ on data &auna in iit@r~
; ~ to

ature, Xm a‘consid@rabla extend in the research results achlieved during

the cruim@ of Sese"Vityaz", and the works of the Im&tituﬁe'a Belentifio
kxpcr%mantél Station &n the Black Séﬁi
~ The article closes with a study of Interdependencies between
hy;rooptical a‘wract@ri stiles. This study i1s of a very;ﬁafinite interesat
due to the [act that direct meaauremenﬁs_of these demandf the use of
special instruments, On the haéim of ﬁh&ge bnterdependencies ohtalned
thearetiaa?lﬁand oiseov&reg @xperiﬂantally,ggirauearﬂh'wark on tn@ seas
can be limited to a minimum number of measurements, It is obvious
‘that the knowledge of these lInterdependensles is absolutely n@a@b%axy
in order to obtain a sorrect idea of agticél processes la the waters of
the sess, The emplrical aann&atians between the depths &ﬁ which‘the
Stanéard white disce is visible and some baslc optical characteristicsf
are not being discussed in this artlole as they will be exposed in a
,specialyartiela devoted to the study of conditions of visibility of
uhderwater objects.
1/ R&SIGvRYEROGPmlﬁkL GHARACTERISTICS,
Definltlons and specifications.

Before defining hydrooptical characteristics let us note that 1in
hydrophotometrics 1t 1s wore convenlent to use not the units of light
meaauf@m@nﬁaﬁ but units of energy ( ¢ @naw1949 ) = 1.6, to operate not
with oconcepts of smergx of "the flow of light"|brizhtnes® "irradlation”
etG...., but with concepts of " radial Flow" “en%rng r@&iaaian”; éﬁ@rgy
lighting" &tcﬁa,., Az it haibeen m&nﬁjaned baf@re, in hydracpties we

~-study not only the radlation that can he qeen, but the ultra*vialet and
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infra~red radiaﬁioﬁs; 80, in solving problems one may encoubter
resetions of the field mf rdlation upon very diff@fent’raaemtal@su
Thelr curves recording %@n sitivity ts gpectral radiation may substan-
tially differ from the curves recording Lhe aemsitivity Lo spectral
radistion of the human eye. It is well known that units of enargy
(energeticﬂ' unita) are qulte free of any physiolagiea} peculiarities
of humen sight, whereas units of lighting depehé‘upOnvéhese peculi&rQ~'
~ itles, In casc of necessity the transition from units of energy ﬁo units
vl of lighting can be reallzed very simply. For thils ve haﬁé}tuvkngw
1tha samsailed pelative visibllity . of the glven recaptaclé of |
radlation ,i.e. visibility functlon |
- where .. is the wavg'lengﬁh of radiation.
In furﬁhef diseussion under terms of - flow, brightness, light
power, lighting, ete... we mean units of enérgy. v
Let's put out into the sea #
an infinitely small unit of’vclume
dv = dq.4z (Pic.I ).Let a flow of
monochromatic rays fall upon the

upper surface pf dg of thisz unit.

. OGRS OF W W A R W W

|

Ly

Te. I.0chemsbic designol the

Wo will merk the flow ol rays falling
' definition of lmilcators

upon the upper surfase of the unit of sbsorptlon,diffusion
- ‘ and diminmtion of 1ight
of volume by ‘;;,and Lhe fieid of in sea water.

light crested by it by ‘

By the passing of the flow ., thrdugh the unit of volume dv
part of 1t 4 ¢ x will be absorbed, and parl als . - dirfused.
The amount of energy absorbed and diflused in sea water isf determined
scoordingly by its 1ndi@atars of absorptlion snd diffusion, which

belong to the number of Lhe moat lmportant ﬂyﬁrmcpticai charaoteritices.
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By an indicatop offabﬁéfgtian-x!éf S@a'waﬁer 1s understood a
unit of volume inversely progartisﬁal ta the &iﬁtanne in whieh th@
flow of msnochromstic radiation forming a gar&jlgl cluster ( shaft )
1s ﬁﬁakenﬁanlé tiﬂﬁﬁiﬁﬁ 2 re%ult“@f aﬁsargﬁimn.‘ ?he 1n&i"atar af
abaarptinn osan be determined alsﬁ a8 8 fnit of valume @aaal o th$
ratlo of the flow of %&diaaia& Aarm;ng a ya@mliel eluster( %aaft')
' an&:wHiah.i% abgmmbﬁd %y oné nnit‘af VGiﬁm@T Qf a@a water, tn the
livhtiﬁg @r&&t@d by this flaw on- 8 Ql&ﬁ@ %urface ﬁﬁr@eﬁﬁiaular +0 1t.

( I )

where M '::Oﬁﬁﬂﬁau- v ﬁaﬁula af deaim&l Lagarithmﬁ,
. Eh@ ind13atcr‘Gf diffdﬁi@ﬂ f af sea watev 13 a unlt of ve?um,- !
inverusely provortlonal ﬁ® &Lat&ﬁ§s in which the flow of monochromatic
| radiation forming a pargzlei.alugher,ia weakened IO times by diffusion,
Th@ 1ndiaat0r of ﬁlffuﬁion'éaa he datsrmin@&, slso as & unit of volume i
equai Lo thayr&ti@ of the fléw of rgdiatian that forms a parallel
alﬁsﬁer éwﬁ 1 ﬁiffusé& in &'unit of vélum&’mf 568 water, to the
1¢ghtin5 created by thiﬂ flow upan o mlana uurfava p&r@@ndicular to 16,
. d- :

'N;::..*g : : ‘t:*

It fellow» ?ﬁem these m@finit;gnﬂ thﬁt wﬂ& QLWéuuian 0f indlcatcra

of ¢ bﬂoryﬁicn and cif1n%10n 1 &ﬂ?&r%eiy ﬁ@i&ﬁfﬁgdn&l Lo thm aiﬁeﬂa

R

o -3»1 an ﬂlg 1“&!{ whq i.@u x A mL and, w ’::’ L ot

Zﬂ hyﬁraaﬂtic“ these inuiaakefs are uuually measured in reversed( % )

meters, ' ;
' A oa fr%ult of ﬂﬂ:bin@a acﬁian of prosgas&a oF abagrptian

and &iffusian whe flew ea;m&dja&iaﬁ LR uhat entered the unit of
"qalame dy evporiences o genersl w&axanin%, i,e. a payﬁ of it

R T dfwﬁfau will not fla& in the Tirst (arﬁginal )
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‘ : kY 0 el ¢ S92 ‘E :2
directlon., The summapy quantity ol radiation absorbed and Al fiused

1 + of weake 5 represents
1n water, it defined by the indlcator ol weakening which ¥

i y »1 charateristics of sea water.
aluo onc of the most important optleal charaterls 3
The indlcator of weakening of sea water lu called a umit of

volume inversely proportional +to distance in which & flow of nonoc hromatic
radiation Fformin: & parallel cluster (shaft of light) is weakened IO times/
as & result of a joint action of absorptian and dlffusion .

The indicator of weakening mey be also defined as a unll of volunme
equal to the ratio of the flow of radlation formineg a parallel cluster
{shalt of light) weakened by th@ result of absorption and d4iffusion
in & unlt of volume of sen water - t0 the lighting created by this unit

volume upon a plane { {lat ) surface perpendicular to Lit.

(3)

It is obvious that ......... .,... — = = = (&)
The dimension of the indicabor of weakening 1s the same a9 the
dimension »f the indicator of absorption & diffusion,i.e.

I prn

e,

The indleator .1s measured,as the indioators ¥ and 7, in inverse
(reverée?) meters,

In the Russian es well as in'far@ign literatures indicatoprs of
absorptlon, diffusion & wéakeﬂing are used which are defined not by

nt o

D

G

10 times weakening of lightbng but by @ times, { where ¢ - repres:

copmsm/natureld/ logarithms, ) in thiz case these units
indisators/

the baslis of

of volume ire salled"natural"/oF absorpbion X, dlffuslon * and weakening
o It 18 obvious that: . : :
. X = Mx, cwm MOy and o= M, (5)

According to the equabtion of the trensfer of adlation, the flow of

monochromatic rays passing xkermgk & certaln distance throvugh & homogeneouc

5 | . : Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7




l‘z‘? LA - S )

Approved For F Release 2009/07/02 : CIA RDPS0T00246A010800400001-7

Pody of water without a change of direetion, 1s dedusted from a

“proportion: oda
‘ g = dg N

The integration (Inbegral )of this equatlon results in the very

well known Boocer's yepr@g@ntative law of weakening:
im L eig | ( 6 )
The equation (6) allows to define two very important optical chavacberw
vti&d of water « {ranc parence & the coeificient of iLl xatwﬁn.d

IThe coefficient of ?f}%rgt;an‘gives in 1ts turn a defin wtion of
optloal density. |

‘he term - coelficient of £x# filtration -k 06 sea wateor lv applied
to thﬂfgiigé of the flow of radi&tiom through a cerbain layer of water

to the flow of radiation falling upon that layer:

To= 2= e = 07, 7 )
The unit of volume ¢ 7 18 called the optical denth

From the mox equation ( 7 ) 1t follows that the coefflaient of filtr~
ation ¥ 1¢ a non-dimensional unit.

The desimal logariithm of = unit of volune inversely proportional
to the coefficlent of filtration is termed the optical density D

D o= 1g1 | | - ( 8 )
The transparence fﬁ 0? sea water 1s the term applied to the ratio of
the flow of radiatiam that passes through the water without ahangling
1ta'&1rection &,diaﬁanae = to I peinﬁ Lo the [low Qf radiation that
entered into the water as g parallel cluster (shaft of light) .In other
words, the term transparvenceof sea water s applied Lo the coelficlent
S A ratlion for a uaiform layer of a unit of density (% },
From the equation (7 ) 1t follows thab:

L=e= = 107 (9)

- _ ' -~ Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7 '
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is & non dimensional uniltb.

For the units of volume T and

2 this condition is alwsys observed:

":‘“;" I -

[
AN

fo T I and 0%

The formula ( 9 ) shows that the indicator of weakening is equal
numerically to the absolute numerical quantity of the decimal logarithm

* transparency: . ~ :
» L= flg /. ( 10 )

Th@refsfe’, units « and éfﬁafine‘eaoh obther identically.

If we will study the elementary unit of volume of water ( Ficl I )

dy_ lizhted by the flow of radiatlion ;?9 from a certain distance in

dlrsction Z forming an aﬁglé 7 with diregtion of falling rays, because

of diffusion, this unlt will be lighted and will become 2 gource of

radlation in this direction poogessing the power and energy of light:
ar = gisiﬁ'”) E dv = g54?~ﬁv' (11 )

Wheres () = 18 the natural Indicator of diffusion in a glven directlon

(Gershon 7958 ), By . in this cguation 1= shown the natural indicator
of brightness ol sea watew, and by & = the lighting of the upper facet
of the unit of volune, ‘

Tt iz known that tLhe brishtness B, /7 /AR of an 1deally
white dvrfdce ’@@rp@ﬂdiﬁular to the direction of light,is determined

a8 follows: Bo . S %

P qg» R

substituting  the formula Vor Be  in squation { 11 ) we obtain an
souation which mekes 10 possible to define one more lumportant hydro-

'Gpti631 ahgramberi9tic - Lhe indicatopr of the brightness of kixkbkux

By the term :(indlcabor of brightness & of sea water we call

I) Here and in ihe following dlscusslops under idex]ly white non=ahiny surface
we assume o sarface non transparent,non light absorbing and not 4Alffus 1nﬁ it

Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7 e
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t he ratio of the power of light diffused in a givaﬂ direction by a
unit of voiumw of water, Lo the brightness of an idsally white non
shiny surface which is ﬂexpendieuiﬁr to iuv trection of rays that lizht

the glven volume of waber:

( 12)

It follows from this cqu&tjen that the djmgﬂm1or of brightness is inversely,

DR
p 5 rd
P

? =L 1. Ihe indleator of

=S

proportional to the dimension of I@nbth.i‘
brightﬁess I usually measured in Iinversely meters,
unit of
If from the center of the diffusing/volume vektors are laid out
’
equal in thelir dimension Lo the indieator ol brighﬁﬂeas»gi, the surface
that surrounds the g%é;of these vektors will re?r@sent the dimensional
&iﬁtribution of the energy of the diffused light around the ziven unit
of volume of water. Such a surface 1s called the indicatress of the
- :

indicator of brightness §§ g}é.ﬁ v For non polarized light this
surface le symmetrical in relation to any plane that TASHES thraugh
the dlreetlion of the falling rays.Therefore, the indicatréss of the ind-
_ieatar of brizhtness may be represented by a flat curve whiech charac-

o

terizes the distribution of the @ﬁﬁrgy of diftused light in relation to
the angle Qf diffu&icn. A full characteristic of conditions of aiffusion
of non polarized light in ses water will be given by'@he spectral
’indicatressesba the jndﬁnatov of bfiahhn@gs %5?; ';} 3 , vhere il
is the lengnh of raﬂiatisn. |
The gemeraikliow diffused by the s luﬂ@ﬂtdf" vmlumé gg;‘in’all

aireationa, wlll ba. defined thus:

o= taw . 1)

! Ak ;
where dw 1s - the wlcugnigmv body angle, the axis of which forms the
angle ' with the direstion of bLhe falling raya.

. Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7
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From the eqmtmna (2) & ( 13) aiscounting ( IT )it Tollows uhat the
:S’%ﬁ:ﬁﬁ &nniaatiw of diffusion - i8 o~ i | Lo e L
| o | ()
where # - ad bﬁfa?@,ia the ma&ui@ (aséfiiﬁiéﬁﬁ) of decimal 1@§&riﬁhm%¢'

béaauam‘ E N e
| | (1)
so instead af ( T4 ) we flually aga;in the 9@3y&1m&tioﬂ %Q?t‘§$PV%ﬁva?.
thg,salaulaﬂiwm of  bhe iﬂ@iﬁ&ﬂﬁ? of uifi& iam C ascording t@ tn&

measyrenents 3 (. ):

| (16)

o In vsrﬁz*" "t»x"'e%&tiﬁf»‘i Ll ’s;hem:f#&mcal szi’z.cié, ag well as In m‘zé;s%e"i:;z‘ﬁzé,tiﬁg

the rmu}:ﬁ @ of mwmar@mm% ‘pd in elabor ‘S:eixxi di i‘fe—f@nﬁ 'ea:i;aula‘tic:;m
often the ﬁ,wdi y&;m, & of ali‘iwaiam ig used -X {.) instead ol the 'm&matwm
of brightneﬁs. If the we mar& the @0&@ﬁ£i&l of d)f fusion Gi r@ui&bi@ﬁ

.‘ iin,&i‘ﬁé ‘the ;:‘»z:slif:x angle ..Mﬁ.. by K( )1% , we obtein the "i'alie}@ing; Ql:;_f@;ﬁ;ﬁma '

'sandii;i,on s;’iv : |
L por )y ERT g Fip e
e ' ke EREE T {
or, ta>tmw ynto - consld Hmrmﬁian ( Ea Y - (A
TR R (17 )
rpom equations ( I8 & (17) i?,iﬁllaws that E :
: (18)

ii‘ ‘t;}irmiglﬁ Lhe a,ai;t.fg;. a:'zm smlum m wii‘fu,smn we ,g;aw & &J,:A.“ﬁ; atzri’a@éi~
which will %:;ees‘,*g_‘}s&%:'r‘g}endieuz.ém el faﬁ‘ m{,, ray 5, bhe m,ift {’Ji‘ E«igjﬁé@ '{;'iﬁ’lw'
of z*ifi‘?mﬁn padiation " 7l mu% on boll gides ol © ﬁi »,mmsme WRE will
a’:‘mﬁi& fsmbly aitfer or;é fm;ux za.natpmx*.fmm £he \".,L\m Jg}im of nole g,;um‘
“dif"wzicm#ﬁgu;;}i; tlone. Jy sluc%:.us,ﬂ ong —:aii he “urim&% Lhese mfhs

of light are agual and o cmfcfm t;c to 1:, e B m&rﬁ.aa& f@m of ﬁh@

Approved For Rveleébse 2
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indleatress of diffusion { the so-called indicatress of Riley ? )

ihe

. ocean/ ,
incatresses of 417 ?u“tﬁﬁ of wyen the purest of/walers are conslder=

Cably drawn forwapd, 1.o. in the directlon of falling rays and assume

whe

Tom of a dagger. The difference in the shafts of lizht  dirested

forward and backward from the 1init of the above menbioned surface,

{ or, in other words, the asaynetry o the indicabresses of JLlf iSian},

defines to a grealt extent uh@ aonditlions of the spreading ol lisght in

the

e, Therefore khwxmymﬁxﬁ?kx it becomes neccscary Lo ontalin

f“‘uaﬂuﬁ.f}&tiv{‘ charmeateristlias det nlne the difisrence in these cialis

k

o oo 1 . £ e L B O MRS S " - e
Tioht( flow )  The ivdisstors of diffuslion forvard and basward are

gon

sldered as these chavacteriastion,

1R gL

We call the component of the ifndleator of dlifusion debermining

the 2kz part of the flow of the shaft of 1izht of diffused padiation -

the

difffusion forward . It apresds in the 1imits of the

iﬁéic&ﬁ@‘
colnelding

body angle 2 steradian, its sxis hekmyxaemmisr with the direction of

bhe

Lhe

the

falling rays of 1izht,

( 19
We oall une component of the Indicator of dliffusion determining

part of the flow of the shafl of 3iuﬁﬁ of diffused radialion -

hhe

e

It
of
oty

Andieator of diffusion backward . It spreads in the Llimlts of
hody amgle 2 - oateradian, 1ts axls golng counterwlse the dirvection of

Lalling roys of lisht,

20 )
8 epvident that the indlaat ﬁ of alrfusion 7 is equal to Lhe sum
these indicators i.e. = % ¢ (21)

en 1t Is Important to knpw wiilch part of the entire dlifusion of radi:

Approvéd For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7 _’
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1s concentrated in the cone limited by engles . and ,» Or Lhe meaning

of the funchtlion

i noint oul  tha i \ 3 g which served Lo define
One must poiut out that equations (3 ) and (10 ) which 8
the in@i@&t@r of weakening,and the equatlon ( 6 ) that expresses the

’ ; : et Tor o dirented monochromatlic radiatlor
law of Buooger(? spel.) are corveclt Topr &.odlres Led OBOC Y soabkic radiatlion

cnly,diffu&éd‘(SQraaéing ) in a howogsencous medlum. AL the @ L ime

in veactloe ons haﬁ Lo operabe with the spread of aayiipght in the cen
which 1s vobt only nbn monochromatic ( complex },ut mixed ( directed

and d1ffused ) radiation. For Lhls reason the concept of the indisator

of vertical weakenins hes beoen introduced 1nto hydragptias.Ihi& indicator
charagterlies thé'modification.(mh&xge) of natural light in connectlon
with denth. Numerous experiments made in dlflerent times by varlous
authors completely concur in showinsg that daylight .ab its Dlrst approach
to the sea water, is weakeped in accordance whth depth penetration

as demonstrated by/
Jeemimyniny Es the law:

where - 15 the flow of nonmonochromatic mixed radietlion in depth 2z 3

¥

the flow of the sanme ra&iaﬁian Cin depth o g 3

2 T the

:;,: 2, -

i;mr'iiven of the water layer.

By indicator of vertical wenkening ~ is called a unit of volume
igvgrﬁely nyoportional to‘disﬁang@‘ in which the flow of natural light
1o veakened T0 times, as tone resulb of conbined actbion of absorpulon

3

o B T T g =y 7 gehet A e
and diffusion. according Lo equalblion { 23 ),the indicator ol wertical
| £ FHEN o g o L ey ) BT ot o Az‘! ALY ‘_
weskening can be defined alvso as A the difference ol logarithms ol tLhe
I e Y e B c; o e oy oy
£low of natural 1light upon Lhe upper Lod lower surfases ol the layer

of water, as related to its thickness:

( 24 )
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- I e ,V.Kozlisninov.

Anslogous to the eoncept of the ratbural indicat ap of weak f:mng

the conoept of the matural ludlcator of vertlcal weakening . Lcon be
lntroduced: o = ¥

Joeny 'w; - oty oS d * [ » ) » '] .
From equation (24 ) 1t follows Lhob Lhe dimension of Lhe indicabor of

vm,,m.mw weakening 1o ¥ZL3§..J' proportional to the dimension of lengths

5 :ML «Mm md; cetors Land are usually reasured in veverdse neters,
\,,,‘%fagj B

vy

| The ‘33“3“ W/lipht spresd in the sea in relation to depth is terned
the goefficlent of undorwablep ligiﬁ%iﬁ% [ - 1t revresents Lhe relatlon
of 11%"&5&31’3&;@; i of o aertalu surface in Lhe sea at (e poh z Lo the ,ﬁ?amula‘
of Lighting of # underwater % .., This formuls vepresents L“m@in
of & lorisontal surfase s.‘?i:i"*itf;}’i;fé,y uader the surface of Lhe sea and thus
Lighted by a Flow of notural 19 -':}s,a, u’hh has already undersone reflection
and refractlion upon thic surface. Then

in the nmjov 3,13 . - nori: mzmai/
] * o cases Ll T g
S0 5 ortal) 7 3 g1 ﬁwﬁa@&z / upper lighted suprface & »oand  Lhe

suriace Lighted from below %, are studien in different desths. he

A

grapn of the funatlon = 3 glves & falr view of Lhe choraeier of
vertical distribution of lighting created by natural Light,
- . & L e LN

ikress of the ses

ihe coefflclients of dlTfused reflection and bz

Kzrx  belong to the aumber of very important hydroophieal chavacteristios,

Ve Ny P " SR Coal o i
We call kkm goefficient of dAiffused reflection of the sea the

rolatlon of the flow of diffuzed rafliation B ponot I*e?-;i,'i;il}.z»s“ Lo 'é;‘éze depl

X'e:
4

a g

i)

Lo tag surface of the ses, and to the notural Rims m&m&i«:m . soing
1 o L 25

into the same ﬁ{“‘”}tﬂ ‘down into the ﬂéa:

1 - ‘ R e g gy e pngi s o o P i - . ’ . .
fh” term OR 11&3{ N OOF o BRIGHVNELS GF THE PEA is f{g“;;;plj@{% o the

e J.mioxs of the diffused ‘é:mightn@:ﬁs B coming from the thiekness

iy E¥ }4 1. £ ey - v gy e e s 3
of the layer of cea waher Lanmedl ately under the ses sueface, & in the

ApproVed For Release 2009/07/02 : CIA-RDP8OT00246AO10800400001-7 T ‘
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reatioa det@ymLued by the angles ~and ( where ©'4ia the zenith

”dibtenae 9nﬂ - the agimuth } to the brightness B. of an ideally white

duil surfacs(non shiny ) lighted by natural light:
(27 )
whe £ - 1e the lighted surface of the sea,

The depéndence of the coefflicient of brightness ol the sea from

the length of the wave of radistion /- chapacierizes the distribution

G energy in the spectrum of radiatlion emerginz from tLhe layer of sea

water and ,Lherefore, determines its proper color,

Fprom thene definiitions we see that the coelflcients @ o and
are nen dlmensional unite of volume,

‘in the préees@'of ﬁiffﬁ&ion 1ight is}p&rtly pelarized,. Because of
that it ia‘aeo essary to Qntain the characteristics of_pal&rization
afylight in ses water. The degree of pglarigabiaﬂ P and the degres of

depolarization § are basic for this,

We call kx=m degree of polarization the relation mExkwm of maximum

bhetween two flowa of mutuvally perpendicularly polarized components,

into .
wpem which a ziven partially volarized radlation may be divided,to

the aum of this flows:

'Y

where . _= to theo flcw of partizlly polerized radistlon Llhe electrie

vector of which lies in the plare of dif{fusion, and ﬁ?}w the flow

&

of the same radiatlen, the eleatric vector of which is perpeundicular to

thie plave (surface 1,

In dlstinction of the seen color ol the sea which oepwndm of the con-
dition of tLhe sea surface,the cloudiness and sight angle ol Lhe cbasiver,
the proper color of the sea lg determined by the nhyalco-chﬁmical
characterictics ouly in & ceriuin region ,and tuherelore Il can & must
interest oceanographers,hydrographers, ﬁavigator y LG . e

Thwxyy
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Volume (29)

13 canlled
Tt is not always taken 1nte consideration thet indicators of

weskening ,abaof%*ian and adrfusion for a directed radlation often
ﬁ@vi&t% in thelr wvalus from the sand indicators for diffused radiation.
E@V9ﬁﬁhﬁleﬁa Lhia @iffﬁrenca 11 not mentioned in tLhes spesial literature

on Lhe a&b§e@t, Laﬁ\ug define theose characteristics in the following way

1sed_radiation ¥ o - & XE® unit
af vmlum% inv&raely pr&gaptianal to distanse in which the flow of ocom-
pl@%aly diffuse& r&ﬁiati@n 48 weakened 10 times as & resuld of r%vgﬁﬁaa

diffuaim&. , . ‘
The indieator of aisrusion of diffused (9} redistion b - is a

unit of velume ,inversely proporitional to the dtisbance in whie h the
the aom@&etgiy A1 ffused flow of radiablon is weakened I0 tlmes ab &
pesult of repeated diffuslon.

We have glven above the definitlons of indicatora of diffusion
iy the Torward directlon - and in toe packward diveation Jor directed
roddation . We will introduce the same concepbe for diffused radistion
as We cid for Lhe often obseved cases of dilffusion of light from the
supfage Ln the dlrection of bLhe depth mExphaxdagih of the sea,snd in

in the opposite direatlon,

ci;égg.fl,“ ued/
we will %”r@ ag_indicator of ks med diffusion (2) of/radiatio
fopward - the somponent of the indicator of aiffusion b, which determd

the part of the flow of aompletely diffused radiation which spresds
sx the sea in the limits of tne body () &n%lﬁ n o steradian, whose axis
cowe deptl
15 directed vertinally #F towards the #Fede of the sed.
we will tem as indicator of diffusion of diffused

baskward ~ the o emﬂﬁment of the indioator of diffus? on p whieh detern
th& part ol the flowol compietely diffused radiation spresding in the

%‘in the 14mlts of the sngle 2 - steradians whote axis 15 dirested ve!
1y up,towards the aupface of Lthe 2eL.
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a I7 =

u.V. u@Zli&ﬁﬁﬂO?a

§ g a uniﬁ Cinversely ﬁrafartlnnal Lo ﬁistange in whiah the flcw

ot conplebely di?lﬁn@u4 a i,aion 17 me&&uﬁeﬁkﬁg a8 o rvmult of

: e ;
gimultanous sation of abuarwu¢an and giifu%;an,

Tt 18 obvious that e ‘ o -
A aton  e=a=b. o (30)

b:::k'_ﬂ % ’ .. ’ : ( 3% 0)

7

n

_ gg'ﬁefﬁr@, by @ , b and Qii‘ﬁ will call the umtuxwﬁ Lrail &tg@a»cf
&uaowUxﬁén, di ffusion aﬂﬁ‘aeakﬁhlﬁé Fﬁﬁ?%ﬁviVﬁfﬂs in this case

a -: 0,45 a; b o= \J,‘u D 5@3 w0 ‘{;5 (3; o :
in conalusion let's mentlon that as w & use ﬁhﬁ.ﬁ@ﬂ@f&il? ge f‘ntﬁﬁ‘

'téyé éfuth@'dimt&naa’mi'ﬁy&lé iuibillﬁy in fi“ﬂawfi“{y “ﬂﬁ"

'/n particuiar, 10 wmwﬁukﬁﬁiﬂloﬁtiﬁg - $0 we usc the ters of ﬂéﬁﬁh~‘
:xv *«f..uail}i.x..éty in i?;y’ul“@fisiﬁu-il ' SR I : R ‘
iﬁ@ teym depth of vholbl *mﬂgdﬁ of any unib or opject iﬂﬁiQatﬁﬁ
Lhe Jimih of distance at x;iuh anu ouj@ctga clng &cﬁaﬁﬁible-tc.,
abs@rvuu;&mg 8 uesn ab aivgnkcunu u&wn ’uf,ii%htin* iﬁ civen

e

« ‘s . P aen wabe
optical char w,tﬁ el abic s of 3 wdunré

the &Eﬁﬁyzﬁﬁ " @f&mﬁﬁ&r@ﬁéy“'&ﬂﬁ'"“”iﬂriﬂ%“ off sen witer y
wRsck hav. d{h“' i&ﬁly stu&;ﬁu in 1L&An010éV~  ”%@ tﬂrf"*wﬂnxmarencaf
sedles Lo Lhm ufpuu at ﬁﬁiah o whitw %taa %“u ﬁ%,l zﬁunweﬁ in
zea wals i1, can ba_é@@ﬂdzt.ia mensred im-m&ﬁera.iﬁﬂiu ﬂuitﬁ thiau%'
thab  bhila mn%z §f m&&suw@mﬁﬁt i% %G§'at all équ&i ﬁg *1@ t ran ﬁgarﬁncy’

ot water An uh

ﬁ@t%rmiﬁeﬁv%yvequation

i o P & o By oy 13 6 V’ »
(¢ 3. Ldgﬁ&x@ﬂﬁ; in order 1o goi@vlwexmuhib“ﬂ in the dlse ugsion

-

. - ‘~ [ R . M YT, 2 ad e B A4 s A—’ "x‘T'g 1 ? “?)P‘ ki fbwpi}(i
f&liowlng the ?wﬁ&lgu 00 aw& B ;n3g walng boe iwzw ,‘

2o depui of the ?iaibilinv of tﬂﬁvﬁisk'qrja'r &t3v0 tr aa%nsreﬂav h.

e |

? * ve will sall the n‘oiiﬁt af,

cen water § ohe  mamher Daﬁﬁgﬁ saiuyfan_f;
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MoV e Kozlianinov.
on Lhe stendord seale of coloring, bthe shade of which is the nesresth to

the soloring of a column of waler over the diak at the obhsevrvatlon spob,

n. Some Dacle Frinciples ﬁf the theowy of
Arrtacion of rediation in the ges,

fiot enterbpns into detalled examipation of complex laws of diffusion
of radintion in the sea whieh soes beyond the 1imits ol this work, le

qa theovebicsl principles, Indlspensable lor the

4 Y i

abnioe of methods of measaremsn hvﬁrcnmtic 1 characteristlos and h

study of thelr lnter-dspendence,for this omjccuiV@ we will use Lhe

| ;‘;"ﬁ;;;sij-:ags,;f{; h opublications of »'\f.A.i%m?:)&i,lf*t Zum.ﬁ.an’( TO43, 1080, AG dauburtzev

(1924 ) and I.Joseph (I850 ). ' ‘ '

2y

Wne questlon of

ot
w3

£
e

apmputing the process of llzghting in Lthe se
peduced Lo the solution of the eguatlon showing the spread of tbe radli-

ation in an ebhsorblng and ALffusing medium , i.e. to the golution of the

s

so galled equation of t?&ﬁﬁf%?&ﬂ@& of radiation whiclh can be reglcotered
in bthe Tollowlng feshilon:

ad _ : ‘ (32 )
Al w N AT

. &' . . : ) ’ .”.A “
Gy § we mark the inteneity of rdlatlion spresd in « mediur in the ﬂi'@ction
1 by & - tne coefficlent of radiabtion , and by - the nabtural iﬁiic&tor.
: A ne coelflclay , - T

S weskening. In probla

Arooptlcts one san dlsvense with the
~ aapacliby

rediablion of the sea 1tsell snd concider that the radi&ting.&&ékﬁkﬁ$ of
ses waber 1o eousl Lo her diffusing cpacdbges  capaciby. In that case

o

he ea6f€1ﬁ3ent 1 w11l show the amount ol energy diffused by & unlt

ot

of volune of water in a unit of o body an ngte (7 } sthe axls of which

forms the angle  with ch% direction of Talling rays of light:

{ 53 )
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MV Kozlianinovy.,
o equatlon 18 celled the equation of the equilibrium of lipht rays.

Leb's  swudy now Ghe simplest case - bhe weakening af the

& A

CAtvsgted flow ( l.e. of direst vays of the sun ) spreading vertleslly

inh

3

o

SSLLYE.
3,

in

. heving reache e the

Whe

(comnected ) with the zenith distance of ©

WIS

corbain ang “‘“:J oo

o the dzpbh of Lhe sea in Lhe directlon of exis g . The equation
the hranference of radiatlon will be written thuss

%) o e {\Ja . | : ( ‘3!‘% }

. !

t
Lh

<ay

o

irte - rabine thls  eguablion and goins kx o frow luﬂ lrbenslvaess
radiotlion to the flow we will obbain bhe sbove meabloned law

Boozar:

A hel e A mpe T
Foliows fron siwrle

considerations that, 10 the rays of

Tignt ore falls

culorly bul under

sea urface not dernanl]

19 Lhe zenith distanee o0 the sun, then

EY . e - g . 5y b I S
apse the surfase of Lho sea s amooth, the flow of dlrected radlatlion
A Uy e A Glels WS A LR AN N 3 )

cmo owidl Torm:
(6 )
ro £/ 1w Lie ansle of vefrastlon of pays of Lhe sun s Dronarcl

nla coordinate?

crpay Eugy oo
DN Ly A

P VIR A P B e o0 gy de g A e L S Ed
u:;a n . vepresents Lhe lndloabtor oL M. racnion ol

H&Ving gosumed thet  in Lhe indicetor of desrec by g in Tomule

(%6
inc

20

*wz/*
Tk

It

N ’) .3y oot A
the alreclhed monoohromolic

1 ,,,‘moc§ . whlch corpelates to the formal replacement of
4 b B R 5 T : .

4 Y T e % R T R
peane of dlstance of dlpseted radiation wy Lae anopy

; ;s My e - " s Thom g 8 1o s iid
unt of ¥ the Indicabor of amxkum weazening, HobDZer law can
tLranseribed sy ¢ mer Yy

D e 2T h . ooy
; B4 [ [H oy em gy et "; ey f oo [ aNase ‘2“ *?{}ri
was nobed above Lhat in vhis Jorm Boogeyr o Ay 18 oopredbod

Letion onpesding iy o POonoseneous
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eV Kozlianinoyv.
medium, In a non homogevecus medium, bub with monaghramatig radlation,

1motesd of {( 35 ) we have

Whém s fMlow ofwmononhyomablic, buL Eirecta& radiation {1.e. 2 ;igw_o;

styalzht sun raye ) , fails in Lﬁ? sos, in this wapg a;
simple case the v&ri&tioﬁ in a@ﬁJectiam with &@y&h of ks Tlow
cammot he expressed by Lihe simple law f“,wﬁakaning; bocauss the
indicator - pecones dependent on the Al shribubl ’ 1 of epnergy  An the
radlation ﬁp@atrum. hic dsebribubion continuously changes ad
rel at@ﬁ Lo depth becauss of the selectiviby of the Processes ol

2

£ i 1 apag Of 4 NOROPeneous
ahsorotion, and n#.’uﬂiaﬁ, Therefore, egen 1n casc oL & nOIBoEen

i

mediwn, trhe indicator . will renresent Lhe funeitlon nob only of the
k= (A iy wiile AL QS () .

. » ) : . o 2 Ayt et 3 5
lTensth of wave , bpubk of depth 2, § =< (< Z:)° Now, iet uas Inbre

jcator - for

ofuece the congent of & certaln medlan value of in
the Plow of radiation enclosed in the interval of the length of waves
{ 5v? ,}‘anﬂ spreading  from the surface of the sea Lo daJt% %

E By vﬁwtép 0? the law of gpectral dOﬁﬁtiV&ﬁ%uu the low of mmngw
chpomatic radiation - in depth z may be v esenbed tluas:

(40)

r

whers . ,‘5a che  Slow of monoghromatic v padiation contalned in
R : : o . . o \ 2 3 a .. ki “:'r:‘{'. . e
the intervel of Lestin Ol wWAveEs ., o v U } ) in deplh zZ.

o] “F Yim

B o o 2 Ve b e el o 7, Loy
fhe medisn velue . can be deducked rom souation { 35 )

41 )

whepre : = 18 the idicatoy af the weskening o ¢ monochromatic radiatlion
in the intepvan of legth ol waves ,, a: Y.

£ { £ {00 hronatlae. eTERRAen
Then the law ol wet alkenin g of the flow of non-monoeehro 1
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E #.7.Kozlianinov,
butﬂdirected»radiation appears thus 3

{ 42

of duffused radiation 50%&3 urder ohe
townpde Lhe vertical V.A. Adbartzumlan {1943 ) solves

the equation of transfer of radiation thus:

¥

vhere = represents the optle depth, b ( » ) = a cerbaln Tunctlon depe
: radilation ‘ o _
dent on  the angle of distrisution ollienergy, k - o parasetr dependen
i op the indicatress of diffuslon and on the correlation tebwecn the
diffanion and the general weak@nin@.

mor chiefly diffusing media pdﬁ)mFLP k l# determined by

( 44 )

.

where s - 18 bthe part of ditfusion in senepral weskening,

3 = §§~§ and x. - 19 the {lrst coeffxuleﬂt ia bLihe Jdissoclation of the
i’/ T w&) '

fndicatress of diffusion in the range according zX Leg endre” 9

nolynomials.

? :’i - ) ;o , T d o
B T W~ I (- N 2> i
X, =iy L% (5 Y cos /7 osin J

- We are goilng to stbudy the REREXKERILL ELIREES

¥ ' oo r . it 63 Q Eaw oy e 4 ohe
most general case ¢ the spreading in the sea of gixed , that 1a LO‘

 sav “1mulnaneoua directed dﬂd At Ffuced radiation ( l.e. of netural
when the sun_is/ ‘ o e
light of sunshine msk/not covered by clmuds } on the basis of

L

“seientbific research works of A.G. ﬁamburtZ@gf (*v%# Y and Joseph

£ Tun0 Y. We will Limit our shtudy of cases when the ssa ia deep
T of 1isht

enoush , 80 that there can not be any reflection/from the botiom

L @ e L O £ wey 51 o b'. 4
that would influence the intensity of spreading in the cea radlan
Such & situation iu wholly possible for 1ln a di tance equal to the

A S SR A

depth of sighting the disk, th'"albedo" (' )caynot be observed

in pracbiee.
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towards the surlage ol sen,

but mm  presenbed in ocur own marl

g ¥ cfe 5
magniiude
e
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id - \;l ngliéiﬂinav;s

b}

study the rmles of changes of the flow Qi radiation 2 vhish 18 neap

Cwhien is : e S ‘
to the diiffused onef mmg moving In the direction of the depth of Lhe cea,.
and of the [low g which 1n wvpreading in sea in & vértiﬁ&l clrection

the followin: ecusbions

wiich pepresent Lhe scustions of Lrensfer of radletion in detall

Hemburtzeff solven these cruations tosether (in conjunction Y with

=

which 10 ,according to deflnition (24 ), the coefficient
the diffused reflection of ses C e dhds 1o the equatlon:

(46 )

sorption, and

&L us prenind the reader that g  warke the indicator of &l
Hhe 1ndl :abor ol loverse dilffusion of diffused padistlon.
Let usn ,udy now the spreading in the ses  simultaneosunly of

Py

directed and Al fTused radiasbtion., Let us isolate in depth % From the
Y = L3 ¥ }

general [ow of radiation 3 its aomponent F which re profgerts  Lhe

et

ﬂuré difrfused Ylow am& let us park ,&8 before, the dlrected flow by
Lo ‘
n this a%/ bhe gystem of equations ( 45 }'z‘cayq: o, Mﬁmzw“ fr one murt

add  parts arnd %'iﬁ’i which revrecenta®  the change in the Flows

P oand R caused by addition of components ol diffused forward { indicator & )

aad backward (indicator ) radintion fron dirvected flow i ., Then ,
shewd of equabion (45 ) we will outain:

(47 )
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The third eguation in this series represent several times mentianed‘abov?

&
i

equation of transfer of radiation of directed flow ( 34 ). Let us 5
introduce the same limiting acnditiéns a8 in the integration of equation
( 34 ), that is to say let us sosume bthat:

, P = ¥ and & = 3

S (& £

-
ey
£ i

In other words, let's mark by 77}, F and B

respectively the flow of

o

directed, diffused and general (mixed ) radlation, which has just entered

“under the surface of the csea. It is obvious that

Joseph solves the zystem { 47 )} ( going from netural indicators to
decimal and keeping our markings )} in this manners

( 48 )

The eguations use the following symbolss

( 49)

The rest of the aymbbls are the same,

The phyéical meaning of parameter g becomes clear followlng these
coneiderations, I @nly the diffused radiation 1= spread in Lhe ses,
( 1.e., in the event of complet@ cloudiness, of @iffxrx spreading of
light in sulflelientily great deptins, gf'@eﬁﬁi&er&bl@ distance of the
source of artificlal light, eto....) - then the equations( 48 ) will

P

be conslderably simplified , for V" vecomes squal to zero , and

%“"'*
R
ES

& e Fx . Th@ﬁ

s
L

( 50 )
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One em easily see that the first equation is csmpletely id‘ntieﬂl
gwiﬂh Booger's law, and the pasrameter ¢ is nothing elsec bub th@ 1naio@t0r‘
of weakening of diffused radiation in sea water =

| ( 51)

In conclusion we nobte that equations (48) and (50 } are correct only
for monochromatic light. In mrﬂe ieion calculations of the spread of
non~ronoshromatic radistion the "magnitude" ( value ) of indicators

‘and q = ¢ wnust be replaced by thelr mean"magailtudes”(values )

which are caleulated like in ( 41 ).

3. Basie Dproblems of methods of hydroopticsl
measurenents,

In hydrooptical research of any sea or oceam’regiaﬁ the following

problems are éanaidered as basie:I/ obtaining spectral characberistiocs

of teausparence of water in different depﬁbﬁ; 2/ calculating thé

1ight regimen of the sea, bhat is calculeting the field of radlation

ereated by natural llghting in any polint of a stratum of water,

For the aclutiongfﬁhe first of these problems the knowledge of indicators

of weakening of the light in different parts of the B@@gﬁf&m is rgmuﬂrﬁé{

These indiaators are determined by organic and inorgangc e@lcium containe b
colored/ Tatseolved AR

in the water and in the/orpanic matter Bkimkes/In the water.

The caleulation mExwsxixwm of the llghting reglimen of the sea

is reduced to the solution of the eguation of transference of radlation,
We conclude from the paragraph above and from the consideration of

: ' mentioned /
interrelations b@tWe@r di "ferent hy&roontioalvcharaoteriatias/beiowg

that for the solution of thls equation 1t 1s necessary to know
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the Tollowing ¢ the'magnltude" of ithe indicators of absorption,dif-

fusion and weakening of lisht in water, the indicatress of dilffusion,
the Indloator of wvertical weakening  and the coeffisilent of diffused

refleotion of the sea, A number of practiocal problems acorvrelated with
- the sighting of underwater objects and their masaing (Géncﬁaléﬁant) 
nesessitates, bestdes, the knowledge of the coeflficlent Df’brightn@ss
of the sea., It i necessary Lo have comnlete éata of spectral chap-
racteristicos of @lémen%s of weakenling radiatlion in the ses whish

This
will be nentioned h@low?}ik 12 neede d for & complete caloulation of
the ligh r@gimem'Gf the sea aéVW@ll as for [inding amawérs égﬁ LANY
guastione arising from the development of technidues of ztudy of the
‘sea and the modern set up of hydroblological rasaarah.
' For determining the hydrooptical characteristics direct a=n
'W@li as laboratory methods c&ﬁ be used, %essur@menta ¢an be made hy
apparatus dlpped Into the sea,or by the atudy of semples of wea watep

with apparatus in ths ship's labvoratory. Sore of the scharasteristics

. as/
mentloned sbove, such &/l.e. the indisator of veritisal weakening and

the coefficients of brightness and diffused refleobions in the sea
may he determined by direct measuremeﬂtsvgmly,ethérg, as 1,e, the in-
dicatress of diffusion may be measured at present only in laboratory
sonditions. One of the moct important optical characterisbtics - the
spectrum transparence of sea water whileh detarines the sea wabor's
imdie&ﬁers Qf~ap%trum weakening can be mes sured both by direct and
laborstory methods, Th@vdireet measurements the value of which 1s
qulte cbvious, possess abt the same tlm@‘an important defect = the fact
Lhat the depbh of lmmersion of modern optical apparatus connected by

cable with the ship, is very limited and does not go beyond 150 - 200 metep
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and only seldom ( 4if very light end solid &amkmx carrying ocore sanpllag
sables a?@ ywaed ) resches the depth of ABENXIEK 400 - 500 neters, |
'Measuraméntﬁ of anmples of sea water obbained by bathometers can be
made at very great depbhs, For instance,research ol the expedlitionary
ship "Vityaz" was deallng with the study of optleal charagheristics
at denihsa r@&ﬁhing 9400 meters. It is eéai@r to make measurenents of the
S dlfferent reglons mf‘hha speclbrun in a‘labmratefy, and the quality
of ah@'ﬁéaguremehts ia not dnfluenced by conditions of weather, But a
great dofect of laboratery research 18 the impossiblility of detalled
Qrgbing of the vertical atetritution of optical oharasteristics , whereas
1n ﬁirect measurenents thh"megnitude™( value ) of these c¢haracteristics
can be d“*grwi:;u;oftwn. The latter fuot 1o very lmportant in the
study of strate ol water coﬁtazming an incressed amount gF p LG -

. i @
and zoo plankton, in the ﬂctermﬁnﬁnl of the BGQality/ahraégf of the
leyer of discornbinuity of uuitv atsg,,gafh@reforaﬁ poth methods have
definit@ good and baed poinbs , and both of these zroups do not exclude,
but ,to the contrary, complement each othsi and in the process of research
may he used jginﬁly. |

_I/ Dirsct vesyursments of ﬁptggal gharaguerdsiics
of s5u8, wat@g&

s/ beasuprenents of wnderwater llohtivg.

The ﬂeasmrem@ntﬁ of unﬂazwagﬁy Tightiag according Lo eguatlons
(2% ),( 25 ) and (28) @@rmit‘ua ta find Sthe fellowing hydrooptical

characteristios: the indicator of vertical weokening , the coef-

flelent of underwater lighting ‘and the coefficlent of dlffussd reflection
of the sea . The obtainlng of this "magnitude" basidea the measurement

¢f the llghting from above of horlzontal surfaces di%ubé@ﬁ 1z the sea

&t aifferent depths, F requires also the measuring of lighting df these
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surfaces from below -8 1ighting created by dififuced 1igab spreaﬁiug
in the sea from deeper strata to the émrfaee.~in eonncntion with
the Tael, that the lighting of aea‘aurf&ce mey be subjeetéd to very
sharp wnd oreat changes which ocaortainly are refleﬁted in the |
chenges of underwater lighting , all meaéurem@nts of this "magnitude”
{amouht?)  mush. be necessarily wade in saqjunctlon with noasuremsnts
of surfase Lighiling.

Ye aa@ the slectrlc phatomeﬁ} ?§af721;3 - 57 for m,aauring

vndsrwater liﬂht ng. Tols apparatus consists of & uadarWQ er rp&rt (

) Qf L':i/ . .
{ Floture ¥ ) and/recishering apparatus on board ship wsnn%cu€u 0y

&

. aable.The underwater part represents & hermetloally ciasgu body

( 1), in which five photoelements are enclosed ( @ ). Four of thei.

aﬁe yme placed heving th@ir surface censitlve to light turned upward,
to the sen surface;the flfaﬂ has its surface sfnsitxvc Lo 1ight turned
Lowards the bottom of the sea,Cut of the se four photoslements XuMx
three are covered with light phllters ,%0 as to allow the possibility

of measuring not only by white 1L&h$ but by the Light ag the'%hrae
narts of Lhe spectrum that cm be %@enqéll the vhotoelemenis are nlamed
. i tt
milk
behind protective bulkheads of/opaque glass (3 ), The uae_ef phis

glass has a douable Purposs, In t?e £1pat place ., without them ,because

2%

of the phenomenon of complete inner reflection on the lower sur.ece
only
of the protautiv& qukheads, thm photoslements would be tﬁ”bhﬁr/by

z:’@%r

rays whose angles with the ver%ical would be smaller Lhan 48,° 27
that is Lo a&y; Lhose cona@ntrated in a perpendicular light aane‘
the angle of which at the top would be === 97° .  ‘Ihe use ofMniix"
class eliminates thls effest and the photoslenent s Lare in bhe radlation

Yo’

of the entire half-sphere. In the second place, the rlacing of the
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¥ %)
e g’fﬁsij_‘k}‘}i:lf}vi

of light philters under milk glass (TS bae waifomity of vhe  cource
, & i ‘ s ’ |
of mavs o 1ishd in Lhelr parsing tnrough the philter independently
of the distmimution of the angles of energy in the Flowing shatt G;
ight . Without miik glass the pays falling under greatber argle to tLhe
vertiosl would he I\";mi]*‘“"' ] EQQ, ke %uf%'}f to reanh + e Philter a;.‘(zﬁ PG -

fore, would he oo

ChEU Tore Lhan pays that fall xore vertleally
k»’n e @

Sing /

FLO.D hotoel eonbyrlie or : ‘
hoboele F“uA&ﬁtﬁﬁﬁﬁﬁiﬁx’m@&myé?ﬂzzuvm¢te Fiae
_ Wrine un Ler/ suyiesray

In the app >
paratus are used selenium %uot0@1<mewtu with a mmx sealing
layey the bhe | e
Layer, with the vhotosen neitivity ( sensit Avity to light ) syea of 2 ﬂ%
t 20 cene-
timeters,’ =
I 8. The int gral sensltivity of esch of the photoslements has sboud

BQO ma/l U..m(‘:l.ta
e, . 3 Py o %
Pyt ‘?";f.v’,‘ -‘"3?, f:}z' ! ¥; E; § ‘s@!’ . ko L iﬁ "’.g,; L2 o i, B E“;} Bk E} 1] E, 7”8# a
E¥t 1 - ,)l v ol 1{) b L Q“' . Ry wh i 8 X‘a‘h u 3 4 g— & h'& Q t ‘Li«' CJ r

% - 09 of ® S ‘
2 russien production - 4t has glven 3 good acoount of ltaeld

in ersratlons inm the 868,

vy 21 T ) ek oy . .y L

“06 appuratus 1s lowered into the sen by eables of
i “F"}f i Iy » *
; 1,5 which have, besides o urz%nt«umvrying sores, & steel strond

4 vﬁ & ‘J«- 2 ‘J:},l

S center,mandrel ¢ Pl g s ,
{ Ler,mandrel® ). the apparatusy is alweys loveresd From

o

~ She it s
board lighted by the sun,(he dapth iy or imﬁﬁrgign’%g 150 p@tgrﬂ'
In orvder to muake pessible measurements in  wide J{éee* of ixxk§ x;‘:
- o : Y
dlghkted planes from tens of thousands of lux  in the superficiai
surfaces of the sen up o 8lightly Jighted planes in depths of I20 - 150

m
cbers , the potentio-meter i equliped with o syster of shunmbte
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Addlviding the ronge ( ba, nd ) of m@&ﬁuf@m@ﬂt in five part%., | e

The measur sments cf uﬁﬂwrwater 1ighninr‘srr aonducted with

& d@viation-QI not more than TOV  of ﬁhe ares under geasurémgnﬁ.
-Hgmevproduceﬂv( &') §133%'§hi1tars:for~1ighg.ar@'asa&’inry

this device: - blue CO - 4 ( errective length af-wave»”E%;“»x 400 m ),
sreen 30-:: (- =520 n ) and red ( i = 6ok m ). | S
l.?hﬁ-aleatric power fof the apgarﬂﬁus §d,,vp§13@d by thﬂ7ﬁ§%§53/aur nt g
Gf_lié ora220 volt, ; ' ‘ . V

Tor similba neous m%& uromenuo of liwhulng 0¢ kﬁﬁwﬁﬁ N aa sukf&¢@v
an ébjeative.EQXQm@ter,ﬂ ~;£6 «,Rnsaiaﬂ traﬁacripticﬂ‘ii - T6 ) was
 u%e&, made by - Myibhrator”, o “@nin r&a'faetﬁry. Baéaga@ of the fa Lf+ha
' tni3 ﬁ@vica 1 ;rad@u for cgmnaraaively small lizhting p ”,,n@ﬂﬁna,
the use of weakening n@zt@? nhilters ( Ho-6, Hu~7 Hﬁwwgﬁw 9y ‘and’ HO-10 )
besomeu necessary .These philters ﬁuaraﬁtee the nnsnibiliﬁv of mak ing |
’ suremamhu undar any natural 1i@nminb uﬂ to the maximum mgﬂnitudﬁ
of . ( IBGGOO lux ).As tﬁ%‘ nlaws p&ilt&rs have a mir@ﬂrinm gurfan&, iﬂ
meaéurementa th@; are ploaed b@tweﬂn the fmaeiéer of nha objéctiva‘
‘luxamatem ( Qmotime% a Eélenium nh@teelen@nh is uzed ) and thﬁ*milks
glaﬁa.‘xor meaﬁurinx the 11thing‘af Be8 %a?faea in aizferanu pwrtg'
ai the syectruw t%@ abiact vé iuxém@t@r iﬁ_@quiype& with a set of
light phi}tera ol the Same m&ke'aﬁ the ph@to@lééﬁric,phatcm@tgr.v
Durlng meamIrenent s t}e li*ht ?hiltefq are almay ﬁlmceé‘bétwaém the

fﬁbﬂLG@L@m@ﬂt and the %ilk vlaﬁﬁ.

Pleture 3. Disgram of a messurer of swall lightlnge. .
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Using . ‘

Frnm equations { 24 ),{25) and ( 2¢ ) from dats olbtained by messurements

one can calculate kke and obtain the indicators of vertical weakening

tor Alffevent layers of the sea and the coeitigients of underwater

lishting  and A7 fused reflestion of the sea.

the voltometer of the lamp.

S light

THoture 4. Dlestric diagram of the measurer of swell lighting.

3]

[

in order Lo make it posslble Lo measure very small lightings at greab
depths the 0o« uum%Lapniﬁ irstitute of Lhe Acadewy of Selences had
concelved and constructed an objective cubmersible photometer  in which

the recelver of the {low of light iv o §hotoélectrcnlc miltipliey

A ,l 2

of the tdp@ ;” - I mr*gﬁfﬁfulﬁ. The device is calculated to work
e A

up to depths/400-500 m@tars‘ Its prineiple 1s represented in the

Cgiagram. of Fieture 5. The flow of radiation unuar messurement is

received by the katod of vhotomitipliier {13, Oh:}n%Lﬂ of & layer of

n t
&

antimond x.l. sosiun covering bthe luner aurfocc of the velort of Lhe

"&zmﬁ'.mmmt LR ] X Q- o o

malhiplier, Lhgrmnksxmis ;ugﬁmuk%xp?kﬁx “he unlt of the feeder ol the
anr

miltipler conaists of the K@natrnn (2}, tho trans forngizy (3) and the

3

condenser (#). An 8%%9Fﬂ@’“ alsstric nurrent of 1000

and of 1200 volt for (3% =19 is then Aireotod on the |

Ine signal of the photomultlplier proportianaua to the
gl ling radiation is trensmitted by cable to Lne mesouring device -

a bulb voltomster. ihe pleture 4 shows Lhe cicetric dlapram of the

devirze.
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b/ Measurements of the indicator of weakening ( tranqparancv )
of sea water.

The measurements are made by a photoelectriaal phatometer - transpar~
rency meter (2114 «57. The. device, the optical diagram of. which is
shown on Picture 5, preaents a differentialazerc photometer destlined to
measure the indicator of weakeningvcf 1ight in the sea zx by white

1light as well as in the five partse of the spectrum that cenbe seea.

Picture 5. The optieal diagram_cf a photoelectrical photo -
; transparency meter [y a4 = 57.

/ = light bulb., 2 =- supporting photoelement, 3 = measuring.photoelemeng,
4 & I2 -~ condensers, 5 - light philters, 6,14 & I5 _ dlafragms,
7,8 & 9 - systems of lenses, 10 - proteetive glass, II - heat isolating
plate, I3 - mirror. | |

 The device consisﬁs‘of an underwater part and cf'a'ragistering‘
unit placed on board’ship. |

In the immersible part of the device is placed &'soufce of

:artificial light, sxEmik an incandescent bulb G&&ku 6I is unsed for
that After passing through a rotating dise-modulator and the layer
of sea wabter under observation the shaft of light falls on the phot o=
element ,The other part of the shaft,is directed upon the‘supporting
photoelement, the signal of vhich is equalized by means of an electrie
weakener with the signal of the phntoeleﬁﬁﬁ%ighted’ by light passing

through sea water.‘The receivers 2 & 3 are mpe antimonial-cesium
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phataalaments{TQ =3, chosen according to thelpe near@st Photonetria
therecteristics, | The device works on th@‘prin@ipla of
the tracking aystem. The shafts of 1light modulated byfﬁ'revelvln@
disk, are tranaformed by photoelement o into an alﬁérnaﬁa'éurrant Propor-
tlonmate to the falling shafts ( flows ) cf light. The alternate voltage
from the neasuring ang sustalning photoelement s ‘ia th@u”oountera
rhase"(?) are directeq hpon katod repeaters from whepe they move

to a b@ﬁatarncanverterﬁﬁyﬁﬁﬁ . in the mixer of the bmcst@rwconverter

the im tenslons or the maessuring and supporting photoelements ppe Summard zed

from

by vestor, and the resulting intensity of the signal ( unbalance ? )
goes to the 8yne hirond zing ﬁeteatcr,§@31daﬁ; upon the sanme synchroni zing
aetector goes the austaining intgaity (tension?). Upon the aergense
B the synchroni zing detector a direat currect 1s orested the polarity
of whieh depends on the symbol of the "unbalanae" in ﬁhe.mix@r, and the
, , uniglence,
"magnitude" 1g broportionete to the amplitude of the "wmbmkmys"
The signal of the direct curvent from the dynehronlzing detector .géem
b0 the booster of the registering part. |
The device 13 able to make mezsurements of the indicator of
weakening of light in the sea at depths from 0 to iﬁ@ neters in wateps
of different degrees of muddiness -~ from very clear waters of open
ocean ranges (. - Rxé&ﬁﬁ%@. )+ to coastal turbiq waters (., = Q;QQim),
The registeration of the indicator of weakening is mede with a relative
deviation of no more than 17, |
A potentiometer . - =09 18 used a5 a reglstration device
with o few changes 1n 1t6 construction which allow ke to perform the

varlation
reglstration of gymbols of Andicators of weakening in a wide Ixymx of

wateyr TWidiness with about the same Precision.,

| \ 01-7
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For measurement of transparencies of water &iﬁfgfééﬁ depths the
s aquimp@d with a removable contalner 1&0&@@& between the lig htiﬁg |
appliance and the photoelement, In thLu case the apparatus is on
baard ship ,and the container ih filled with water frem hathnmeﬁera;
The capacity of the contalner 1s of 500 :cublc uentimet?ra and it
permits the performance of mass meaéurem@nts with standard hydrolcgicaly

serles, . ‘ ‘
The underwater and the registering parts of the device K are

aonnected by a cable of trademark  6:1,5.
The electric feeding of the apparatus 18 made by ﬁhﬁi$hip networi
of current of 220 volt.In order to allow uninterrupted regiateriﬁg of
| water transparencies in ﬁh@ upper layers of the surfac@‘cf the zea
while thé ship 18 in motion the Institute ef’ﬁaeanégraphy has built

measurey
a transparency-mEkar which is towed by the ship.(Plcture 6 )

Picture 6. The tgwad tganaparsnov matar. (or measu rer. )

This device conqists of an obj@ative photometer 1n which the way
of light coming from bulb (I), after pas sinb through a layer of water
T meter wilde (thick) 18 recelved by photoresisting s e I (3)«The bulb
end the photo-resistor are covered by protective glaiiﬁeovers (2).

The underwater part of th@ device 13 connected wiuh/regi%tevinw device
or: core sampling

by/carotage cable (4), trademark Py . =03,which has, beaidescurr@nz
canﬁuatiagpeaiea ’ conda&t1n¢ stesl ear@. #ar this purpose the

| potentio-meter ¢ =09 may also be used. The cubs (3) in thﬁ diagram ,
of the body of thé device are construcked in such & way as ts f&cilitate

the free sccess of water into the device and at the some time. not to 1=t 1
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natural light on the vhotoelement while working with apparatus in
d&ylight.

¢/ Measurements of the coefficient of brighiness
of the sea,

The measurements are made with the hydrophotometer G 7 -19,
Its optical diagram is shown in Pie. 7. The apparatus 1is a visual
photometer based on the equalizing of brightnesses of two flelds,
‘Jane of which 1is made by 1ight ggiikng out of the sea, and the other
~ greated by the natural light of the sky and the sun falling upon
a horisontal plate of dulled milk glass.fhe device is egquipped with
a pipe the bottom end of which is immersed into the sea, The light
coming out of the density of the sea goes through the lenses of the
reversing system and enters a photometric prism that serves to
equalize the brightnesses of both fields. The pgualization is achleved
by moving the milk glass with the help of a system of levers, The
readings are made through sn ocular (eye plece) on & sector scale
lighted by an "illuminator"(opening).In ordermiﬁime&surements in d4dif-
- ferent parts of the‘spectrum the device 1s equlpped with a re#clving
diafragm with replaceable philters.In that way 1t 1s possible to make
measurement s not only in a white light, but also in the following
perceptible parts of the »peetrum blue(J;fww = 459m . ), blue—green
( g?g; = 4% m. ), green (.//, =528 m, ), green-yellow (.., =556 m. ),
efahgé (f=. “~587 } and red ( .. =600 m ). The readings on th@ scale
of the apparatus are translated into céeffieienta of brightness of the

sea with the application of calibration data of the device,.
Picture 7. The optical dlagram of the hydrophoto meter a@ - 19
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?iatuge T {cont, ) P@sariptlcn. I/ 2 &ulleﬁ milk Pict 8 Desoriptior
ggass plate.2/ a moving milk glasagk' device for meas-
3 &5/« lenses; 4/ photometrical e urﬁng the indicatress
rism; 6/ - oculars T/ = ehangaabla R of brightness of th@ ‘
removable) light philters; ; 808, |

8/ ddvided scale; 9/ directi pri&mg
10/ - transforming system's ens‘
i1/ - dlaphragm; 12/ - illuminotor:

13/ - lever qy&t@m' 14/ = flange¢,

The relative @rr@r in datermininé the aoafficienﬁ af hrighhness

of the sea is to 157, dayenﬁimg on the value of the amaunx meaaured.-
. ?or maasuring the aa&ffici@nts of brightna% of raﬁﬁ&timn acmin“
from. the luyer mf the sea. not amly vertically,but unﬁer diff@r@nﬁ
angles 1n regarﬁ to the vartieal, and iﬁ ayr fer@nﬁ aximuﬁhs in
regarﬁ to the sung the aggaratu io &quip@eﬁ w¢th‘ wp@&i&l ﬁaviee (

that replaces/
t(Fiature 8 )/tn@ 1¢wsfh@n@ sf the pipe in the a;ﬁarataq Th@ ﬂ@vic%

'_aonsists of a flat mirror (1), placad under the xﬂ&xxmx illuminatcr o
. entrange - o
(oyeninw) of the pip@ of %h@ apparatu% ~and of a mc&hanism - for
| its ﬁurning and pumping. To make m@aquram@abﬁ im &if?er@nt azimuths
R the mirropr is turned by a whesl (2 ) whieh mevea this mirror by
‘means of a feed ahaft (3)- The whoal is eguippe& with a élal that

| shows the azimuth, in whioh th& m@aur@mﬁnts are mad@, The naaasaany 
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The necessary incline of the mirror is achleved by means of a
handle (4#). The loeator (5) fixes the mirror in three positions allowing
to measure the coefficlent Qf brightness of rediatlon 4eaming from
deeop layers of the sea to the surface under angles towards the vertilesl
of 30,60,an490°, |

'Th@vméﬂaufementﬂ are performed when the ship 1@ on anchor or
dpifting from board ship lighted by the sun.The apperatus io fastened
to board ship with spseial supporting plates.in case of & very high
board ship when the maximunm lensth of the apparatus { 3,5 neter ) s
insufficient, the ap@&r&tua’ia fastened to a special platform overboard
ship ae 1t was done on G,0,"Vityaz". SBuch & system of fastenin: io

represented on Floture 9 .

Plgtupre 9. The fastening of the hydpo-
photometer . (o % -~ L9 on a
hieh board ship.

o b

2/ lLoboretbry messurenents of optical cterdsties of ses waterp.

The moasurements are performed with the help of the spectrohydro-

nepheloneter - transparency metepr L =25, The device,represented on

t

General nepect of |
spectrohydronephelometert Ailfferent sements of the spectrum the coefficients
transparency meber

“"25 # ‘

allows to determine in 2 white 1light and on oix

of penetration of sea water and &® its indleators
’ for
of brightness mnt different angles of diffuslion.
Accordine, to/
/These daha are determined the basio ophical
I/ After the printing of this article another improved speclrohydronephelo-
meter was devised and bullt:  =HT7 based op the exlating . = 25.

- e e ey
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'cmmeteﬁqtiw of the water - the indj_cators of ﬁiffuaion and. weakening
a3 well as the iﬂdiﬁ&t?@;b of diifusian‘ ‘These ﬁharaeteriuticS,in %
turn, allow to determine the value (emeunt?) of the 1ndicatar of
; abacrption and o evaluate thﬁ amaunt of mbsorptien and diffusion in
of general weaknaas of a ' directed flcw-(ﬁhaft) in sea water. The NS, Swe
ure?cats can be nerformed in palarized 88 well &a in unpolarized lishb.
The d@V&&@ ig a visual pnctcmetar im which the brzghtness of
light passed through or diffusea by water is eampared wiﬁh the
"briahtneas of a plata of milk glassa measured befare. The optical diagram |
fcf ‘the device is reproﬂucad on fictggg 1. ‘ ""
The aontainer of the dsvice 1 filled with water pumped by
»a pump,or taken by bathamatera The lighting af the dhvice is effectuatea
"by an electric bulb, & ccndanuer5 diaphragms and a 1ens The lighting
"apparatus is faut@ned to the Limb of th& wheel (turnatile?) vhich

turnq on lts axis and. in f cavering the coatainer.

?ieture';;‘(aee}pagafzé of,the cr;g_ﬁal) Description4

I/ container of the device. 2 lens of the lighting apparatusu
3/ =« dlaphragms., 4 - condenser; 5 & ISeelectric bulbs;6- directing
axls of the container: 7/ =~ lens of the photometer; 8/ « photometric

~ prism; 9 - ooular; I0/ - light philters; II - movable "pupils" of exit;
12,13 & I4/ = milk glass of the photometer; 16/ - the roller for reaw-
dings* 17/ = an extra weakener; 18/ - replaceable dlaphragms, I9 - -
~graded calibration plate; 20/ graded neutral philters; 2I/ - fillers,

22/ milk glass of the lighter; 23/ Titted = analizer' 24/ - fitted -
‘polarizer: 25/ - apheeric mipror; 26/ -« acoumulators; 27/ - r@osta'b- ‘
?8/ - ampercmetar, 29/ - veltameter, 3@/ - switch.'.

B order to measure thﬁ iudioatar af weakening the lighting dev~»
lce is  placed in the exbreme backw@rd pouitian ;and 1ts llghtgpassing
through the layer of water 1n tue apuarﬁua, is r@flesteﬁ from the

'spherieal mirror, then it reaches th@ lens of the photcmeter in the
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focal plane ( surface) of which is placed a device to create fields of
comparlson. The meaaurements ofThhe brightness of 1ight dsffused
at different angles,jXE made by turnlnv the lighting device to a
certain angle. In thls case the lens of the phgtometer is 1ighted
by a 1ight,diffusea by a layer of waber lying in the shaft of parallel
rays coming from. the 1iWht1ng device. | ' | |

The 001parinn nart of the photcmeher consists of a turning
lighting device wbich iﬁcludes a bulb and milk glass, an unmovable

milk gless and photometric prism.
The degrees of bridhtvesq of oiffu%ea light and of light

passing throughvthe water are comyared with the brightneas of the B
unmovable milk x¥ glasd. Ihus, one of the fields (plane%?) of
comparison is lighted by light passing through water,and the other -

by light in the p comparing part of the phatomeher. On the

‘equalizaLiOu of both these fielde the measurementa are based,

The measuring device 18 mounted cnthe body of the

,phctometer fashioned in the form of a cup which raprasenhs the con=

tainer of the device. On the sane body the lens of the ohotometer,the

- ocular and the light philters are fasten&nd‘ when m&&gurementa %re

made the 11ght1nn device of the photometer is moved by &a sScrew
propeller put into motion by a roller By turninw the roller in
dilferent directions an equalization of thc bri@hbnsss of ph@to-

met.rical Tields. is achieved, and the readinv are made from the tracings

graded rollar.

Jin hum@red of thou%ands and even in million timeg
The brightness ofﬁivht diffuoed in sea water may change

depending on the content. of the suspension (?) matter and the dlfference
in angles of diffusion . In order to be able to measure brightnegs

in such wide variations ‘difrerent removable diaphragmns are placed
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in ﬁhs’meaﬂurinﬁ p&rt af the photometer, and in the comparing part =
, diaphragms
‘_ﬁn extra Eighkinw device, The existence of removaeble &kxphy :

raquires th@,placem@nt of two | @u@ils"(? ) in the ex&ﬁ% - a yound one
amﬁ a aﬁgm&ntary one.

' fo condust messurements in pﬂlariaeﬂ sht & “ea@” ~ polarizer
is placed in front of the lens,af the lighting device, and in fromt of
the exit "pupil" a “eay" - analyzar is placed.

The bulb of bthe Iightini device i@ §1ugge& together in succecsion
to the bulb of the phatameter.%hiﬁ areates the ldentlcal environment.
fey their astlon independent of pﬁ%ﬁibl@ fluctuations in- zzgiiin of
the source of feeding. Th?azgigggi and Power of the surrent going to
the bulbs in the apparatus are ﬁéﬁtf@lléd by a voltomeler and an
smperoneter,The famﬁing of the appayatus is done by ﬁiré@t surrent

voltage . ' ‘ ‘
with tenslon of :6 volts, ,
for conducting measurements in di“f@rﬁﬂt parts of the a%

éaeétfum the apparatus iz equipp&ﬁ with a series of 11ghh philters

composed of 6 nodels: = blue (:' = 475 m )3 green - (- *vﬁﬁﬁ m .. )3
yellow -green (; =5 m ); orang@ (7 =568 m. ); and btwo red -
(= 6ok mf«):.;am (:-*i 68 my ).

The water-intaking part of the device conslsts of a punp and

hoses to 11fb the water and to pour it off, ‘he cenbrifusal pump
15 activated by,an electro-motor . - = 80 which works with alternate
or direct current of IIO and 220 voltage. The pump oon 1ift the water
3 - 4 meters above the water line of the ship.

| The general volume of waber in the apparatus 1s 3 1(7).1his faot
makes the study of optical éh&rﬁﬁﬁériﬁtiaﬁ of deep 1&yarﬁ of water
rather Aifficult, when pumping of water 1o impozsible due to insufficlient

Fawghk length of the cable,and sanples are taken by bathouetere,
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Readings Laken from tn@ rellgr ef uhe device by means of graded

_ gzapna are. tranA atea into coexfici@nts GL filﬁration and lnﬁiﬁ&tOfS

of brightness of water. Then, uwing gquatlans (7), (16),(19) and (20),

the indicators of weakening and éiffu%ion of light in W&ter are ealculated

and the indicatress of Aiffusion 18 constructed (found?). | |
: deviation .

The error in determining tx@ indicator of weakening fluatuates

between 3 - 5% for muddy maters to RExfix I2 = 15% for pura'waterﬂ of

- deviation -

; open ocean regiens. ihe relative error in determining the indieaﬁor of

; diifuCion avarages about 5%,

4. Jome interrelationa between hxdraaptieal charaeteristica.

According to Ambartaumian 8 eauation (43) .

u--\-.

ﬁ(‘ma é‘l

a*kGQS;

‘»tﬁs'intén sity of ﬁiffus&d raﬁiamion ‘changes with depth acuor@ing to

| the expeneﬂtial law , and ‘the inﬂicator of weak@ning in this case

' differ from the 1ndisat0r of directad radiation <. Then, markinz 68
befora, the xndicator of weahening cf aiffused flcw by ¢ , we nave:

o g.,v—-k,v. e EE (52)

We have men&ioned above that parameter g, may be ﬂeducted from the
-equahion (434 if the iﬂdic&trQSu of diffusion and the ccrr@labicn bet -
 ;ween diffusion and general weakeniﬁg aiz knswn.?aking into consideraticn

that thie parameter plays an importamt part in many. yractical caleul-

| “'atians, 1et's study ths ocqsibility of a simple and quick definitlon

of this "magnitude" (unit) by using other optical ch&r&cterﬁsﬁlca.
| Let‘ subotitute 1n the equation ( 2# ), which wives ha def~
1nition7( Gr-debermines ) th< 1nd1cator of vertical weakaning X .the

,valu@sgsz%nd 8 ',obtained for dapths z, and z from the first equatian

24
£
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of the system ( 48 ). Replacing the indicator q by an equal to 1t

indieator g ( 51 ), and maziting......
0™~ = A, and 10 U =n,
we find: | { 53 )

It follows from thia farmula‘ that thé inﬁiéaﬁar of vertical weak@ning
is not a constant "magnltude", but with the increase of depths -
( 2 and 2 ) and with the increase of the thickness of the layer ( 2 )
1t approaches its limiting value ¢ , The indicator  becomes exactly
equal to the indicathr of weskening of diffused radiation & under
aondltiéms of lighting of the surface of the sea by diffused light only
or in sufficlently great depths where direct sal&rvraéiati@n}doea not
penetrate (ff“: 0). Then instead of ( §2 }, ve have:
( 5% )

In this way,according to data of simultaneously made measurenents
of sea waler trensparensy ( indicator ) and underwater lighting
( indieator ), 1t‘ia easy Lo calculate the coefficlent & ,which shows
how many times the weskening of direclted flow exceeds the weakening of
diffused radiation,
- In  Zmwm the ecuation ( 5% ) one may eléarly gee the dlilerence
betwﬁ@m the Indicators of general weakening . and the vertlcal weakening
The r@éulzs,mf numerous measurements show that fopr open reglons in |
the ocean the mean "m&gniiud@” of ﬁ@éffiﬁi@ﬁt k consists of . 0,20 = 0,25
}?hyaiéailyvthé difference between these "magnitudes” 1s quite unﬁer~v% |
 ataﬁdable, because indicator . rﬁprasentg’the sum of indlcators of ahssr«

“pﬁgpﬁ?aﬂd'@iffusisnﬁ and indicator . 1s composed of the indlcator of
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absorptlon and of a part of the indisator of diffusion only, because,
owlng to the lensthening of the indicatress of 4iffusion Torvard
in the direction of g&iééggﬁ raya 5 the light diffused in the sea is not
lost for the lighting of lower layers,
Let's return to the equation ( 46 ) of Hamburftzeff. After o serles
of simple modificabtions it appears thus: |

( 5% )

The resulting eguation shows that the diffused reflestion of the sea
depends ounly of the correlation between the dlffusion baskwards and
absorption and does not materially change vwith depth,This important
deduction ls wholly corroborated by numerous experimental data,

. Let's note that the radical which stands in the right part of
Hamburtzelf s/ , , ’
: xh/cquation { 46 ) according to equation ( 51 ) represents the indleator

of weaskening of diffused radiation g . Then, instead of ( 46 ) we have

( 56 )
Solving the equation in veference %a»im'anﬁ subs t&bﬁtiﬁg its value
in ( 56 ), we have 3
(57 )
From heve, asswning that in conformity with ( 53) ¢ = -, we £ind
an equation that determines ( or defines ) the indicator of absorption
U diffused radiation g by meané of the indleetor of vertical wealrening
oL and of the coefflclent of diffused reflection of the sen :
58 )
The latter equation is interesting because the direst expverimental
definition of the indicator of ﬂb“ﬁ?ﬂoi@ﬁ represents great 1{{leultlexn.

Taking into conslideration that ”’funﬁﬂ vﬁfi$savam of the se ag in
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“in open spaces 1é very small ( generally Lo is notvaver 0,02 - 0,03 ), it

follows from ( 58) that the weakening of the diffused flow in the sea can be
defined ( determined) almost gompletely by the real absorption. In this
process Lthe dlffuslon backwards undoubtedly vplays a definite part,
As stated above ( 51) | |
| ( 59 )
it rasultn, with a deviation ngt over 0,01, as magnltude ; . ioc very

small, that
“"»‘»:Ei‘i' 3

Q@ing corr&lotiamg (30} and (58) 4t 15 easy to find the indlcator
of diffused r&éiatian b
(60 )
) and 1ts components ( 37 ) - in@ié&tofs of diffusion forward and
backwards 5,;Salving the transposed Hamurtzeff's equation ( 56 )

in relation to = and substituting the value & from ( 58 ) we have;

( 61 ).

- ad o
- The indlcator of diffusgmm radlation fcrward is very nsar zero,

In fagt, o5 = a + b (30),and in its turn b=1 + (3I), then

ma+ 4. Yo saw before that = a + e In this way, in the

first approxima tion,vu it lollows from ﬁguation (60), the weakening af |
diffg;/%%/w snremdlny 1n the sea 1is ﬁ@uﬁ?ﬂln&d anly by ﬁiffu@ﬁon b&akw&rds

and the real absorption.

The equations obbained thuq allow to n*?aulat@ th@ amguﬂt @f

2 wvhole series of opuinai ﬁﬁavaﬁt@fiﬂtiﬂ by ﬁ he uoe of r"ﬁily uet@r~

" mined from measurements nr‘”ﬁitdéﬁﬁ“ of Indlcators of v&r*iual wpaxening :
‘and the soefficlent of aiffused reflection of the sea . Using dabta
of simultaneous measurements of weakening of the flow of natural
1ight and @1@m@ntﬁ of weakening of directed flow ( of trancparency

of sea water an& its indicatresses Qf a1ffusion ) it 49 possible to
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to obtain all nf “magnituéﬁﬁ" neeekﬁwry rcr aa?@mlating ahareat@ri%tics
of the 1ightinu r@gimcn of tha s&a. ”ﬁ@ uame e%l&ulations'mag %e us&d
,Rtkh 5ucsesafully Tor d@uarm¢ning ih@ aharact@riqtias nf flovs of |
| réﬁi&@ign going into the sea from uh@ &kxﬁaﬁkmn ﬁﬁ ERE rayq of the
prajectdr and viae,versa, guahfcamyutaﬁiqagears»1nberwﬂt1ng when ayﬁlied
to the solution of probléms conneoted. wiﬁkllighk%ﬁ&}dariﬁw amprwaney~
salvage wark, durina solution of wrable“u camnwaapm wi*h tw@ defining
'af visiéility of underwater abjeatg, E&Kﬁﬂﬁx&ﬁxﬁ &ecurity of work of
unéerwater tel@vi;ian Setg, determﬁming th@ optlmum ﬂ@ﬂaininn far

‘airphaﬁowr&pny over thp ea, @tc‘a.

14 terature

Ambert gumisn, ViAo Pra%lams af di*fuﬂaﬂ r@i1@st1¢n of zﬁght in madd
: water.,DAN { Documents of the Academv of Jslence 7
) : Ig"“"} # VOl ﬁj? }30 v )
&mbartzumian,v.A.. New nmethod ef aamputatlon o? ALffus ing of 1ight in’
: & muddy medium.Repoyt of the Academy of Soiences
USSR, Geography & sopnysie% series, 1044 ,N° 3,
H&mburtzeff A, The problem of colorfng of the sea, M, 1924,
: vwer%hon,&.;. 3@1 e ted wmwk% . photometry & phototes aﬁ%qﬁ%.~.1jﬁ8
 Qehm, LA, - Units or meaauremenﬁ of physical units.’
- T - Governement btechnleal puﬁlieazjonq z;ﬁa
: . _of measuvements/ S
Josephad . ‘ Btudizs/of TAghting above and below in the sea ;
‘ »amé thelr correlatlion with messurements of tranqp~
arence. derman wy&rﬁér&mhiﬂ qurnal m.;. 1936 '
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AK A EMIS LAY K GCCGCTP |
Yoty TPYHALL HHCTHTYTA OKLABONOTUEK Tos XXXV

M. B Koazasmnunes
I‘H,TIPOOHTMT TECKUE XAPARTEPHCTURNT
H METOAUMEA WX OHPENEJEBHA

roa  TURPOONTHUCCEEME  XADAKTCPACTERAMI  TORWMMAITCH  JHBAKO-
cagdecKkne  GHOAOTHUCCK e XAPAKTEPRCTHKA BOX OReanos, Mopeil, osep u

K

21 ¢ X BOAHRX Bacceilion, ONPLACINIOMEE YCHOBEA DPACTHDOCTPAHORUS B HUX
cwrra. Ilpm 5TOM MO DOHATHCM «CBOT» LONPABYMEDAETCH BICKTPOMATHUTHOS
ABNYUCHUE, COCPLINTOUCHHOE B TUK HASKHEAEMOM ONTHICCKOM YUacTie CUEKTDa,
T. . mopyuenMe, B3AKIIOYCYHOe B METePBase NJuH BOJMH o7 A == 0,01 o X ==
= 340, OuTEgecKEH Yy¥acTOK CHEKTPA, CRefoBaTeAbHO, SHAYMTCALHO mMupe
orr ppaMoll qacTH, Iexuinedt B upepeaax or b = 0,4 no A = 0,8 p. Takum
efngsoM, PHEAPOCHITUNECKUE XAPAKTEOPACTUKE ONPENCIAIT YCHCBYUA Pacupo-
i PAHEHWA R BOJie KAK BUIUMBIX Ny4el, valk B HEBHARMOG YeJOBCUCCKUM IJa-
ROM RJAYYCHAH, NpPUHAJICHANErc X yabrpadmouserosoii m mudpanpaciol
yactan cnektpa. HeoBXonuMocTh BCCAECAOBAEYA YCICBUME PACHpOCTpPANEHuA
Frux Aywel ofBACHASTCA TeM, UYTO IPH PEMCHUY PAINHUYHOIO Pona 3ajiad
UPRWEHFUTCA BCTPEUATLCH © BOsUERCTOMEM NOJN W3NYUCHTH He TOALKO HA 6o~
BOUECKAN PIa3, HO 11 ¥a Pasnoolpasniele PACTATENLHEE M MKEROTHRE OPrasua-
MBl, GOTORAACTHEKY, (oTosgeMmenth, nnpanoMerpr n pp. Hpome 1oro, kax
BIBCCTHO, BHHPAKPACHO WINYYCHHE BIPACT BechMA CYUICCTBEHNYIO ponkb
B TeA0oDMOHne MONLY ORSAHOM ¥ a’moc@opoﬁ

B ruppodoroMerpyy K0 CHX TOP OTCYTCIRYCT CTPOTCGE PasrpaEuvyeHnpe INo-
wsraft o me BEpaboTano nocTatouno weTKoH m Acuol rtepmnnoyormm. Onaw
i1 TE e BEMMYWHBL YACTO HASHBANTCH HO-PA2AOMY #, HAaoBHopor, 1o oannMu
W oTody e TOPMANEMH BHOTAA TOHEMAITCA DRsPHC (U3NYECKHe BOIM UMb
Ave racarted KaK HOMeH OTeuYecTBEHHOM, TAK B HROCTPAHHOH B, 0CODeHRO,
Netewogkol AgTepatypel. B pesynbrate Pasppe aBTOPH HE BCOTAA HOHEMATOT
ARME IFYTOC0, LOSTOMY YACTG BOBHAKAIOT OIUOKH, & HMOTHA ¥ IPOCTO 320y m-
BeHAH

lipesoie Beero, NPUBCHEM  OUPEHEICHMS  OCHOBHHX FUNPOONTIUCCHUX
XAPSKTCPUCTHR ¢ YKAZAHKWEM HX DARMCPHROCTHE M CJIWHET, B KOTOPBIX OTtM W3MeE~
psireTest. Tas, 1JC TONLKO 9T0 BOSMOMKHO, onpeencRnd w 0002HAYSHAA OCHO-
puealoTes na paspaforauuoM B JOCYJAPCTRCHIOM ONTHAYECHOM HUCTHTYTS

#x 0. 1. Basunosa Tocysapersentom craggapre («I'OCT 7604-50. Qusanccran

ontara. O603629CHIA OCHOBHEX BONMYAHY), BBECHEOM B Aelcrsre 8 1956 r.

MosiE0 HaleaTECSH, TTO MOMEHICTHE TAKOIo HeDegHsa (HACKONbKO H3BECTHO,
J0 CUX 70D €ro B JUTRPATYDPe He NPRBOARIGCH) TOCAYXAT Aexy ynm})m{aunn
¥ crRBIapTEsaln B ofgacTn TEAPOGOTOMOTPUH T TeM CaMBIM DOMOMOT yeTDa-
HUTDL 0OTMEUCHHBE BWINE HCOHPEeNeHuoCTh HOHATHH B BeYeTHOCTh TePMUHO-
JIOrHA. ' ‘

TeopernuCeryue OCHONM THAPOCOTHHY, KPAacYrONbHEM KAMHEM KOTOPHX
HEASETOH TMPOGJICMA PacCesuus W3AYICHEA B MYTHHRX CPEAaX, paspaboTasm
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S : ' aecbua 11y 6OKO. pr;au Xponncona, Mz, Fepmyna, I‘amﬁypnena, Ilynetlixuna,
. N S (Doua. Moseda m ocobenno mocnemume paGorst AMGapoyMsaHa @ BO3rXapAsic-
: MO#l UM HIKOJH COBETCKHX ACTPOQUIHKOB BEChbMA IOJHO PACKPHBAIT OYCHD
f CHOMKHE® 3aKOHOMEDHOCTE ONTHYECKHX NPOHEeCcOB, NPOTEKalOUINX B BOJAX
pasxavHHX Oacceitnon. Jlanexo ne rax o6CTOMT MER0 ¢ METONUKON M TeXHAKOM
. PEZPOGOTOMETPHYCCKAX A3MCPeHUHE B, KaK CIOACTBHE HTOr0, ¢ HAUIMMMU CBeje-
HEAME O TAAPOOHTAICCKAX KAPAKTEPHCTHKAX BOJHEX MACC OKEAHOB | Pas/Imd-
, ~ HHX Mopeil. OrcyTcTBHE CTAHJAPTHOH HIMEPHUTEALHOH aHUHAPATYPH W HENO-
} : . CTATOYHAA paapaﬁoma MCTORMEA HaOAIONoHd ¢ MMEIOITAMUCH YHRKAJTbHAME K
. - ONKWTHHMA 00pa3namMu TpEdOPOB NPABOXAT K TOMY, YTO 3TH HAOMIOZCHMA YaCTO
BeAyTCA rpy6o m DPEMATUBHO € 3AMOTHHM OTCTABAHNOM TOXHHKH M3MepeHmi
OT COBPEMEHHBIX BO3MOKHOCTEH,

Ilpn paspepraBanmm paGor B oGnacra rnnpooumlm B I/Inc'rmyie OKEaHO-
aoruz AH CCCP 6uo yureno, 410 nepsoouepenno safaucit B 9ToM Hanpas- !

AOHMH SMIASTCA COBOPIPHCTBOBAHME CYMOCTRYIOMEX ¥ PaspaloTia HOBRX

METOAO0B 'rAXPOGOTOMOTPIUCCKAX HCCHASN0BAHEH, . LCTeCTBeHHO, 970 HEePBAIM
marQM Ha JTOM HYTH J0JHO G0 GHTH CO3TAHEG CTAHAAPTHOU A3MCD HTEqb~ .

HOR angapaTyps, pCHOBaHHOHN HA HBCHONL3OBAHEN COBPEMEHHHX TOXHAYO-

CKEX CPOACTB, B Y&CTHOCTH, CPEICTB aaempoanoﬁ # MOy IPOBOAHAKOBOH TeX-
. HEKH. -
- Ocnonmnaacb ua JAHHKX HCOBTAHUR 7 sxcuayaraqnu OIHTHHX 06pasncs
npubopos, CKOHCTPYMPOBAHHHEIX B TOUGHHE JIOCIEHHEX. JIET B Pocynapersen-
HouM ouraveckom micrnryre mM. C. U. Basunosa (POM), UacratyroM okeano-
e xorna AH CCCP (MIOAH) commecto ¢ I'OM = np., Guau paspaforaun- s
T . TeXHUICCKHS . YCIOBAA NIA NPOGKTAPOBAHAA M H3IOTOBICHHA KOMHJOKTA 1
' . CTAHAAPTHOH TUAPOONTHIECKOMH AOUAPATYPH, . COCTOAMIEr0 M3  YOTHIPeX :
npuGopoB M pasMelleH 8aKas HA HX marortopiemme, Hpome . toro, pas
obecneyenns. _BOSMOMSHOCTH  BHINOJHOHHA HaGJiofeHmA Ha XOoAy cyiHa m . E
AAA COEHAANBHBIX M3Mepeudil OveHb MAJHX OCBeN{eHHOCTed Ha Ooabnmax
s rayounax 8 MOAHe 6muu paspaGoTaHM @ Harorosiess ONLITHRIS OOPA3LEL !
eme AByX rujppoourdyeckax npabopon. B atoil crathe mocxe mepeunsi rumpo-
OUTHYECKHX - XaPAKTODACTHK ‘¥ M3IOMEHUS HOKOTOPHIX OCHOBHEIX TeOPCTHNO-
CKHX HPeJIIOCHLIOK, HeOGXOMAMHX NI 000CHOBARHHA TOX MM WHHX MeTOR0B
A3MepeHuil, W AAA MCCICJOBAHEA JABACHMOCTOH MoKy paalmqumuu onrEge-
CKEMIE xapamepncrmcamu, HPHUBOJUTCA KPATKOE ONBCARM® HOBOH THAPOON-
THYECKOW amnnmapaTryphl M pacCMATPABAIOTCHA OCHOBHHO BOHPOCH ~MOTONEKM
COBPEMCHHNX IaRpoPOTOMETPHYECKEX maMepenmit. Manomenue MeToiuvecKAX
BOHPOCOB OCHOBHBAETCA KAK HA JATEPATYPHMX JAHHHX, TAK K B 3BHaUUTCALHOK :
Mepe HA pazpatoTKAX, BHIOJHEHHKX BO BPOM#A DKCHOHAIMONHAX ¥ aKCOOpU-
Menraabunx pabor Ba o/c «Burasey u. Ba YepHOMOpCKO#l 9KCHOpEMOR- :
TAAbHOR HaywHO-mCCHEAOBaTENbCKOA cranuma MacTiTyTa. .
_ Cratea 3aKaHY@BAGTCA UCCHACNOBAHEEM 3ABHCHMOCTEH MesKIY pammnuun B
o ro rn,upoomm{acxﬂma XapaKTepHCTHKAME, PAcCMOTPeHHe KOTOPHX HpHObperaesy i
: : BIIOJTHC OUPQEIHIILIE 4iTePeC B CBA3H C TeM, YT0 HOHOCPEACTBCHIO0 A3MCPeHER :
PALA 3TBX XaPAKTEPUCTAK BECHMA TPYAOCMKO A TPeGyeT P AMCHEHHA CHEIIAR b -
HOE aunapatyps. OcHOBWBASCH HA TAKMX 3aBACAMOCIAX, IOJYMEHHbIX TCOPO-
THUECKA A4 HAaHACHHHRX JKCICDPUMEHTAIbHO, npu paforax B MOPC MONHO
orpaummbcﬂ MUHXMAJLHLIM dgcjoM maMcpesnd. Buoswe momsaTHo, 4To 3na-
HEQ 3TUX 3aBHCAMOCTEH TAKMKC CORCPHICHNO HEOOGXOAMMO A HONYYCHMA HPA~ -
BWILHHX OpeficTasiennit o6 onTAYecKmX Iponeccax, TPOTOKAKMIIUX B MOpe.
INIEPAYECKIE CBABH MOIKIY ray0anoit puguMocTy 661010 CTRHAAPTHONO AUCKA
I HCKOTODPRIMEZ OCHONTTHIMEO ONTHYECKUMY XapaKTepHCTHRAME 3jeCs He 3aTpa-
XHBAIOTCA, TaK Kax ()y}],y{‘ pachQTpeHbl B Lﬁuuﬂd.’lhﬁ()ﬂ pduure IIOCBHUU RTINS |
IR Gt Sl VR 35 2 l‘»ﬁ’huhpﬂn .
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1. OCHOBHBIE THIPOOUTUYECKUE XAPAKTEPHCTHRHA,
ONPEAEJEHUA U OBO3SHAYEHNSA

Hpempe weMm npucrymmis x onpenenenmsn THIPOCUTHYCCKUX XapaKTepn-
CTHE, OTMETUM, MTO §IUAPCE0TCMETPHY BIAYKNTENLHO YAGEHEC TOABAOBATHCA HE
CBCTOTEXHMCCKUMT, a duepreThyeckumyu peawannavy (Cena, 1949), 2. e. one-
PUpPOBaTE HE IOHATUAMU «CBETOROH HOTOKY, «APROCTBY, COCHETIOHEOCTDY
BT L, & HOHATHAMM «IYUNCThiil DOTORY, «OHEPICTHYCCKAR APKOCTHY, «DHepre-
TRACCKAA OCBCMERNOCTRY # 1. X. Buine yie ynomunanoce, w1o p rUAPOONTUKe
RCCACAYCTCH U TOJBKO BUAWMOE, HO B YALTpaduoNeToBoe I BOQpakpacuoe
RIAYHCHUA W DDA POITENHN PAJA 387149 MOKHEO BCTPRTUTLCH ¢ 1eHCTHHEM NONS
HBAPUCHUA NA CAMBIC DASAKYNBIC NDUCMAMKH PAa}HATRY, KPUBLO CHEKTPATD-
HOR YYBCTBUTCHLHOCTH KOTODHX MOI'YT BeChMA CYTCCTBEHUO OTAWYATLCH OT
KPUBOH CHCKTPANbHOL TYRCTBUTCALHOCTH YeAOBBYCCIOro Tasa, dneprruve-
CHMC BUAHUMHEL, KA K BBBCCTHO, COBOD-
meuno cpoboAMHN OT Kakux 6K 10 pR %, l
GRLIO  DHIROIOTHYECKUX  0COBCHHO- T Y 4
crell 3PUHRA, B TO BPEMA Kax CROTO- - !

i
i
[
i
i
e

TTEXNPYMOCKEE 3ABHCHAT oT nax,
B C.Tky‘-.lﬂti UOOGXOAHMOC’I'H IICP(‘XO,U, a1
E)HU}'H'CTH”CCNHX BEOMUNH K CBOGTO- £z :
TEXHHYCCKUM OCYNICCTRINETCA BOCH- I e ‘?‘-»\
Ma npocro. HaA e1ors Beofxopumo - \ L
IRy
dew

i
)
TOALKO 3UATH TAK HASTHEACMYIO Of- {
HOCKICOBHYI) BUIHOCTBL @ 1BTEpe- N
CYWIILCI0 HAC HpACMURKA  B3ayye- )
nus, T BUL {YHRIMT = f()), P .
o & —nma wodus  wayucnus. L L Grena onpesesennn posasarec
B naapucinom IOA TepMBHaMu 1uo- ’B Mopclcbx‘& BOJIE U
TOK, APKOCTL, CHIAA CBETA, OCBCHICH- .
HOCTH ¥ T. A. BCIOAY TICHUMAOTCH
SHePTCTHYCCKUL BEIIIY VB, .

Brinenum 3 Mope Geckoneuno Manki ofmoM dy = dq . dz (puc. 1). llycrs
Ha BCPXHIOW Fpant dg BT0ro ofLeMa OTBECHO NANAeT DOTOK MOHOXpOMaTAYe-
CKBX Uyucil, PACXCIKACHHEM KOTOPHX B HPesieslaX BICMEHTaPHOrO 00hoMa
Momuo nperebpeus. Obozpauum noron n3AYGCHRASA, L@JIAI0MNHE Ha TPaHs,
gepey Do, a CO3/1aBacrMy0 HM GCBCHLEHHOCTh Yepes K. .

D pu wpoxosruenin norora @ uepes ofeM dv vacts ero d®,, 6yaer morxo-

. MeHa, a uacrh — ds— paccespa. Konmueerso NOFJIOMEHBOE & pacCenRHOMN
MODCKOH BOLOH sHepPranl uBAyuCHUs onpeaenserca COOTBCTCTBCHHO 3HARCHAA-~
MY ce noKazasesed DOTNOMen N U paccesauns, KOTOpPBIe OPUHATIICIKAT K GHEHY
naubosce BAIKUBX FHAPOOITHUCCKITX XapakTePueTnE.

Hokaanarcaemuor JOI e H M S x MOPCHKOM BOJ(o) HaBHELACTCH BeJAYNHA,
ofparTuas paccToSHN, BA KOTOPOM LOTOR MOHOXPOMATHYCCKOT G B3AYICHYA,
00pasyKIICero napakieabuil UYUOK, ceaabasgeres i Pe3yaALTATE HOTMOIEBEA
5 10 pas. [oxasarens nmorsomeuns vaxsee MoMmoT OblTh GHPLCleH KAX BONH-
UHHR, PaBHas OTHOIICHUIO JIOTOKA U3AYYenus, 00PasyKIlero napaineisubi
NY4OK 0 NOTIOMEHIIOTO CAHHUYHBIM 00LCMOM MOPCHOH BOJA, K OCBCILCY NCTI,
COBJlaBACMOl 3TUM TOTOKOM n1a BCPHCHIHRYAAPHOH X HEMY T10CKOCTH:

1 Dgx .

Maon=— My 1

eie M==0,4343 ...—wonyas necarminpx rorapumos. '

R o= e

IHoxa 3aredieM paccensHama J!MOpCI(Oi"( BOILI HABKBASTCH Beauunna,
OGpaTHﬂH Paccroaunio, Ha Koi OpoOM IIOTOK MOHOXDOMATHARCCKOIO U3aytenu A,
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8 3 M. B. HOBJIAHHHOR

0o6pasyomera napautensaRi uy4ox, ocialuserca n PesynbTaTte pacceHnnms
B 10 pas, Ilokasaress PACCOHRHA TaKIKe MOOT OITS ONPeeNeH Kak BOJHYNHA,
PABHAA OTHOMIEHUI) NOTOKA u3nydenus, obpaaynuiero napaniienbHLE DYYQK, B

- PaccesmROro e{AH MY HEIM 06'heM0M',Mopcr<oﬁ' BOZH, K OCBeN[CHHOCTH, coznasae-
Mol 5TEM HoTOKOM Ha TepHeRANKYAAPHOH K ReMy IJIOCROCTIL!
. S , . s dD dDyo -
e | o= Mgz =— M%E. 2

U3 oupeneneuui CIO/lyeT, 9TO PasMepHOCTE: MOKasaTeuei NOTJIOMEeRNs o
‘pacceanun ofparaa paaMepHOCTH AMEHBL, 1. e [x] = [L71] g [q} = (L],
] _ B rappoonruxe sru HOKasaTeaum o0MYHO HsMepAOTCA B o0paTHHX Merpax.

Pe3yasTare COBOKYHHOro meiicTnmsm [poLleccoB WMOIIOMERNA W paccesHuA
HOTOK usnydeynsd Do, Bomenumuii B 0GbeM dv, uenmTHBaCT obmee ocnabienge,
" T. €. 9acTh ero — dMy ¢ = dDox + dDy g ne HOH/ICT, B IIePBOHAYAIbEOM
- Hanpasaennr. CyMMapHOe KOAmuecTno HOrJOleHH0# m paccegunoill g BOJE
BHEPIr AN HAJAY9eHIT OLIPeNeNISICTCA 3HAYCHMEM TIOKAZATE/NH ocnabaenusn, KO-
TOPHIH TaK:Ke ABAASTCA OfHON m3 BOKHEHIINX OOTHYecKEX XapaKkTepPRCTHR -
MOPCKOH  BOJHL, ,
. Ilokxaszarenenm ocnabaenmsa e Mopcxofrao;mHasunaerczneaxmuna,
obparnan PACCTOANAI0, HA KOTOPOM MOTOK MOHOXPOMATUYECKOTO MBIYUCHHA,
L ofpaayomero DapaJjileXbHli My4oK, ocaabasercs » PesyasTaTte coBMecTHOrG
: JeUCTBYA TOrIOMenHA i paccesaua B 10 pas. Iorazarens ocnabirenus rakme
MOMET GHTH Ompendiaen Kax BOJITTHHA, pPABHAA OTHOMEHMIO HOTOKA H3JyYOHMA,
] 06pasyioniero mapapacusmsii Dy40K m ocaabaensoro s pesyanrate HOTJIom e~
' HUA 1 pacceAHdsA eQANMYHLIM OGHEMOM MOPCKOM BOIH, K OCBRINEHHOCTH, CO3-
/laBaeMoi srEM o0beMoM Ha NepUCHAUKYAAPHOR K HeMY ILIOCKOCTH:

MIPee o dDe - @

} - == Odz ~ T Edp

Ouesupno, uro

k : o e——:x+3; ' ‘ o 4

Pasmeprnocts noxazarens OCIableHHA TaKoBa e, Kak It pasMeproCTL
IOKajaTesell MOrIOMEHAA U pacceAnas, 1. o, [:] = [L™]. Kax n moxasarems
, | % H o, HOKa3aTedhb ¢ usMepAeTCs B 06paTHHX Merpax. .
: B OTeICCTRONHON, a TAIGKe M B MHOCTPAHHOI JIMTEpaType Yacto DONL3YIOTCH :
TORA3ATONAMII NOMTOMEHUA, PACCOSHHUST U OcHalliel s, onpeNeNTeMHME To
ocrabiennio ceera me B 10, a B ¢ pa3 (rme € — ocuopanme HATYpAXLHMX
orapugmon). B astom cayuae arm BOJIMIAHEL HABKIBAKOTCA HATYDAXbHE MM
. MOKasaTenAMu mornomenms ', pacceanus ¢’ u ocaabienns g, Ouesmano,
q9T0 : . . '
x=My, s=Mds ue= Mg, (5)
Cormacno  ypasrenmo TMOPeHOCA WBIYUSHMH, IHOTOK MOHOX POMATHYECKMX
Jiyue#, npomenmuii B ONIHOPONHOM BOjie 6e3  maMeHOHMg HAOPABJIGHAA HeKo-
TOPHIT uyrh dz (pnc.‘ 1), oupemensercs wus COOTHOIENHA : '
P a®
— D = i
Uarerpuposaune sroro YPABHCHUS jlaeT XOpOMO W3BeCTHLIN TNOKABATONLHAHR
3aKoR ocnabmenun Byrepa:

D = Qpe—+'z , (6)
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0

- Pawdsti o (6) noandme'r OTpeNeTNTS emie /i8S BOCEMA BAMHHIO OnTHYOCKHE
xﬂ‘imi&*épﬁc'mkn BOJH! — Hpoapaumtocts, # Koshdmment npomycxamm. ocen-
‘ HAH, B CBOI Ovepelis, OJHMOSHAUEO ONpENefer ONTHYECKYI) NAOTHOCTH.

R I%bmpq)ﬁuuen'rom nponycrkauma 7 MOpPCKOH BOAM HABKIBAOTCA
‘ offioiiensd TOTORA H3JIyYenns, HPOMYIIEHHOrC HeKOTOpLIM C10eM BOJISI, X MO-.
-rmty wamyteHus, yuanmemy ﬂa aTOT CIIOIR:

N ' T_%mruwmw - (7)

Besmmunna 'z nasuBaercs ONTHYOCKOM rny6nnoxz{ .

" Hs pasencre (7) oueBmHINO, uTo Koodduument uponyceanus T nsmerca
sommunof Geapasmepiol.

- Hecsrnunsiit norapnqm BeNHwImAN, oOparHoit Rospdmuuenry n porxycﬂannﬂ,
HA3KBAOTCA ONTRYECKO HaorHocThIo Dt

p=igt ®

Hpospaunocrsio 0 MOp(‘I(OH BOJH HA3EBAGTCS omomenne HOTOKS M3y~
deHns, wpomemmere B Hel 63 maMereRs HanpaBneHnﬂ nyTh, PABHKIT €U~
AIANS K WOTOKY WBIYyYeHusd, BOmeIeMY B BOAY B BHR® napamrenbnoro TyYKd.
Unate TOBOPS, NPO3PAYHOCTHIO MOPCKOH BOMH HABHHAGTCA €0 Romiviimunem'
npon‘ycxanﬂa JIIA OJHOPOHHOIO CJ0s eNUHAYHON 'romnm % &3 paBOECTB )

cnenyer, 1T _
' § = ¢~ = 10—=, P (9)

- Hpospawrocrs 0 -— penuunna Gespasmepsas, '
M spavenwit peawunn 7 m § Beerma cobmiopaerca yomopme:

P : BT n0<g 61

Us d)Opmme (9) caepyer, 9ro moKazaTenb. OCAAONeHHMT UMCICHHO paBeH
a6COMOTROMY 3HAYEHHIO . JeCATHIHOLO norapmima DPO3PATHOCTH:

e =|lgh|. . (10)

Taxny 06pazoM, BEIVYEAH € I 0 OJHOBHAYHO ONpEEJAIOT JPYE ApyTa.

- Ecam snementapusii bGseM Bopsl dv (cM. pac, 1), ocpewiaeMbiil IOTOKOM
wanywenns @, PacCMATPHBATE ¢ HOKOTOPOIO PACCTOAHAMS B HANpPABJeRAH S,
COCTABJIAIOMEM Yrejl Y ¢ HANDaBleHHEM NAJIARIIAX JIyuel, TO, BCHOHCTBHO
SBJIGHMSI PACCCAHAA, HTOT 06beM OyRer CBOTHMTHCA KAK HMCTOYHEK nanyqenvm,
. : WBIOIIU?IP[ B 910M HAUPABICHUY aﬂepremqecxym cmiy cBeta:

a_m@manww@. . | (11)

i

-

rpes’ (Y)-maTy panbugi noaasa'renbpacceﬂuuﬂ B naaﬂom Hanpamiennn (Pepmyn

1958). Uepea B’ BarTom pasercTBe 0GO3HAYCH HATYPAIEHELE HORA3ATONB APROCTH
MOpCKO#l BOgbl, a uepes K — mo-TpesEeMy OCBeMIGHHOCTh BepPXHOH TIpand
obvema. Kak ussecrno, spxocts B, upeansno Geliofl nopepxuocTH®, mepueHpn-
KYJIAPHOW HANPABIEHMIO OCBOINEHWS, OUDPOALIAETCA Kan

k3

be :‘ ‘ .> o ‘Bﬂ"—: —E-.-:-,

T 3nech 4 B JadbHedeM no;{ UREANHHO Oeloll MaToBOM ° HOBEPXHOCTEI0 mouMMaeTCA
nuc{id)yano oTpaXRATIAs, HONPOPATHAA ¥ He TOTVOIIAIAS ROBEPXHOCTE. .
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8 ‘ M. B. KOBIAHUHOB

Honcrasnan pupaskesne aun B, B (11), nonyyaeM paBeHCTBO, H8iomee BO3-
MOIKHOCTD OUPEReNTS ellfe OfHY BXKHYIO THIPOONTHYECKYIO XBpAKTEPHCTH-
Ky — HOKA3aTedk APKOCTH BOALL. ‘
Hoxasaresem aprocTH B’ MOpCKOH BOIW HA3HEBASTCA OTHOMEHWE
CHNB €BeTA, PACCEAHHOrQ B JAHHOM WAUPABJIOHAW CHHMTHLIM 06LOMOM BOREI,
K ApKOCTH. Hieanbuo Oenoit MaToBOH HOBEPXHOCTH, NEPIEHAMKYJSAPHOM Ba-
TPABNeHRIO JIyqeil, OCBEIAIONEX PACCMATPUBAEGMBIA 00BeM: '

, dl ‘ ~
B = g (12)

Ws aroro pasemcTBa Cilefiyer, 9TO PasMepHOCTh MOKA3aTelNs APKOcTH o6paTHa
pasmeprocts anmust [B] = [L™!]. Iloxasarens sprocTH OOWUHO AaMepsercs B
ofpaTHEIX MeTpax. ‘ '

Ecan w3 uentpa paccempBaioniero o0'beMa OTJIOMHATHL BOKTODH, PaBHHe HO
BONMuMHe NOKABATENI0 APKOCTH B, TO NOBEPXHOCTH, OrmOAIOUAs KOMLE DTMX
BOKTOpOB, OyAeT NPeNCTABJIATH UPOCTPAHCTBEHHO® pACLPENesICHA® DHOPTHR
PBCCEAHHOrO cBeTA BOKPYr paccmatpuBaemoro ofnema. Takas mosepxHoCTh
HQCHT HasBaHMe MHAEKATPUCH HoKazaTews apxocrm P (y). Hun
HEHOJIAPB0BANHOTO CBETA T4 NOBEPXHOCTh CHMMETPHYHA OTHOCHTENbRO moboi
IJIOCKOCTH, TPOXONsiUeH uepes wuaupaBaeHne mnajawomux ayyeir. Ilostomy
HHAWKATPHCY UOKA3aTest SAPKOCTH MOMHO TPEACTABAAThL IUIOCKOA KPUBOK,
XapaKTeprayowell pacupeaenenne SHEPruM PACCEANUOT0 CBeTa B 3aBHCUMOCTH
or yraa paccentun. Iloanyno xapakrepmeTuny ycnoBuB paccesunA HeNONAPH-
B0BAHHOIO CBeTa B MOpCKOH# Bojo OyAyT Jasath CHOKTPAJIHLHBIC MHIUKATPACLI
poxasarensa sprocty B’ (1, A), rae N — IMHA BONHEL M3JyueHUH. :

Obuuit NOTOK, paccesHHHIA duemeHTapHRM o0vemom dv DO BeeM Hanpasiie-

HHASM, OHPEReMUTCA Kax : ‘

Q)‘;a = S Idw, | (13)
. 4 ,

rae dw — 3JIeMEeHTAPHBIA TeJIeCHHH Yrod, ock WOTOPOTO COCTABIAT YroX Y
, ¢ HanpapjieHneM NAJAIOuEX JIyuei. » ! :
f M3 ypaswennit (2) m (13), ¢ yuerom (11), caeayer, wro moxasaTess pac-
¢eANNA o paBeH ) .

1 \ T Mo,
o= +{pmdw=3-{p Wdw, (14)
o 4“' L hn iy o
rpe M — no-Tipe;xEeMy Mon‘ym'necam'mbm‘ morapudmos..
Tax Kax n S :
de = ZnSsin Ty, ' . (15)
4 0 .

10 BMecto (14), moyuaeM OKOHYATEJLHO COOTHOIDEHWS, KOTOPOE CITYIUT JUISY
PACYETA HOKA3ATEJ]A DPACCEsHHA o NIO MaMepeHEMM 3Havemmam B’ (y): ’

. ) 0w o
B . c=2M§B'(1)sih'{d'f. . , {16)

0

: Kax B reopernyecknx paforax,Tax u upn o6paloTke pe3yibTaToB MaMepeHiii
o ¥ NpW TPOM3BOJCTBE PA3NUYHHIX PACYETOB YACTO NOJIBIYIOTCHA HEe MHANKATPHCOL
NoKa3aTeNs APKOCTH,a KEAMKATPUCOE pacceanns x(y). Ecan peporrrocTs

: dw
pacceAHns M3TyYeHMA BHYTPH TeJIeCHOre yria dw 0603HATIATE uepes x('{)z; R
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vt : TO ¥MeeM O0YeBHIHOS YCJOBHE.

: _— o “dw

-~ . S z (1) = 1,
; . . ) an .

, WM, UPHEUMAA BO BHAMAHEO (15)5
: - v .
1 . ,
—Z—Sw('r) sinydy =1. 17y
0

Us pavencrs (16) u (17) cnenyer, uro
W) _ 80 (18

% (y) =

Ecm wepes meartp paccempaionero 06beMa IpPOBeCTH DIIOCKOCTh, UepHeH-
JUKYJNADHYIO NAJaIomEM JyuyaM, TO HOTOKH PacCedHHOro H3JIyueHHst, pacupo-
cTpansionyeca 10 ofe CTOPOHK OT HTOH IIOCKOCTH, SHAMTENLHO PABIAYAITCH
Memay coboit. Tonsko Ans gmero MoneKyNApHOTO pacceanws, oGyCJOBICRHOTO
Payrryaumamm IJIOTHOCTH, HTH TOTOKM OJIMHAKOBH, UTO COOTBETCTBYeT cdepi-
4yecKoll hopMe MIIMKATPUCH PaccesiHUs (TAak HashBaeMoit wHEpKarpuce Penesn).
WnppraTpuchl paccesHus Naske ANA OYCHb YMCTHX OKEAHHYECKHX BOJ CHILHO
BEITAHYTH BOEPENX, T. €. B HAIDABICHAE LANRIOIMEX JIydacl H MMEIOT KUMKaih-
myw dopmy. Pasnmuaue B uoTOKax PACCEAMHOro M3JTyHeHus, OTOpaCKIBACMBIX
BDepen M Hasaj OT TOJLKO 4T0 YHOMAHYTOH NOFPAHEYHOM IJOCKOCTH (wid, p
v mHaue rOBOPH, ACHMMOTDHS MEJIMKATPHC PacCesuns), ‘B 3HAYATENLHOH Mepe
. , onpefenAeT YCAOBHA PACHpOCTpaHeRusa cvera B Mope. Illostomy Bosmuxaer
’ He0OX0AMMOCTE B NOMYYEHNH KONKYECTEOHHHX XAPAKTEPHCTHK, OTpeJIeSIOIIX
pasimyue B 3THX HOTOKax. Tamwmm xapamepucmnamu ABIAIOTCS DOKABATEIN
paccessys BHepeR M HA3AJ. ,
. Ilokasartenem paccenHuA Buepexn.S HABHBACTCA KOMIOHEHT IiO-
Kasatess paccenHus, OUpefeAmAN 00 . HOTOKA pPACCEAHHOIC M3JyveHns, , : '
, PacHpOCTPaHsAIOLIEroCd B Npeaenax TeJNecHOTo Yrya, 2n CTepajudaHn, Och KOTO- '
poro copuajiaer ¢ HaUDARIEHAEM HANAOLMX Jydeit: ' ’

§=2

T T2 |

B (v) sin 1dy. o , (19)

s

MMoxasarenem paccesmma masap ¢ Ha3KBAETCA KOMIOHEHT IO
KagateJifl pacCesHus, ONPENeNAMT XOM0 NOTOKA PACCEAHHOTO MW3JIyYeHHs
PacupOCTPaHAIOIErocs B LPefeNiaX TeJIeCHOTO yria 2% CTepajmad, oOCh KOTO-
poro npomnononbmna HAUPABIICHWIO TAKAIOLIEX ayuei:

s

$=2 ﬁ('f)sm'rd*r o | (20)

®
L
2

O‘ieBﬂ,’IBO, qTo nQI(aBaTeJIb pacceﬂ}‘]ﬂﬂ g paBeH CyMMe émx IIOK&I}?\TCHQ{I, F
T. €. ) o

6 =814 9. ' (21)
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10 Ak B OSSR Y B

&

Yacro 0KasbBACTCA CYL(ECTBEHAMIM 3HATH, KAKAH YACTH BCEIO PACCOIMIOTO
IBYUGHHST COCPeHOTOYEHa B KOHYCe, OFPAHMYEHHAOM YyriaMi Yy # ¥y, 1. €.
KaKoe 3HAYCHMe QYDRIMI

| J () = 5 (22)
. . B {v)sinyd- '

S

HeobxopuMe mogdepkny™s, uwro pascucrsa (3) u (10), nocnysusmine Iis
ompejieienus TOKasaTeds ochabaenud, a rakke papencrso (0), BHpamalomice
sakoH Byrepa, CHPAaBeIaABH T0MbKO JJIA HANPABACHHOTO, MOBOXPOMA THICCKOTO
U3JFYYCHIS, DPACHPOCTPARHSIONierocs B omuobonnoil cpexe. B 1o jxe npems
OPAKTAYCCKE OYOHD JACTO MPUKONNTCA HMETh JIOI0 ¢ PACIPOCTPAHEHACM B MOpe
RHEBHOIO CBCTA, HBJHIONIEIOCH Ke TOIbKO HeMOHOXPOMATAYECKNM (CHOMKITHM),
MO B cMemaununiM  (saupaniesusM i guddysunm) marydenuem. Illosromy
B CHADPOONTHAKY OO BBEACHO DOHATHE O UOKABATENC BEPTHKAJILHOTO 0caab-
JeHEst, XapaKTepUayiOieM MaMeHCHEC cCTeCTBenuoro csera ¢ raydunoi. Mno-
FOYHCJIENHNIIE DKCICPAMEHTH, BLIOOAHCHULIE B PA3RVC BPEMH PasubiMU aBlo-
pavMu, ¢ NOJHAEM COTHACHEM HOKA3MBAOT, 4T0 B NMeDROM HDHOMIKCUEA HKHCB-
4ol cBeT B MOpe ociabusercs ¢ rryOunod Mo HOKABATEIBHOMY 3aK0uy:

S, = 9,107, (23)

rge S., — HOTOK HEMOHOXPOMATWYCCKOTO CMCIIAHHOIO HINYICHHA HAa INY-
oume zi1; Sy, — TOTOK TOI'O ke MBAYUYCHIS HA Diyfdue Zz; 2 == 22 — Zr— TOJ-
AR BORHOTO CJIOA.

HorasareneM BepTHWKAaJAbBAOPrO ociabiesma o Ha-
3HIBAGTCSA BEIWINHA; 00PATHAN PACCTOALII, WA KOTOPOM I{OTOR £CTCCTBENHOrO
cpeTa 0CTaDAASTCH B PesYILTATE COBMCCTHOIO ReliCTRUA ODOINOUeHNA B pac-

ceanna 8 10 pas. Coraacno pasencrny (23) noxasatedd BCPTHKANBIOTO OCAA-
BACHES MOReT OHITH TAKMKE OIPeAe eH KAk PassoctTb JAorapudMoB HOTOROB
. @CTECTRONIIOND CRETA HA BCPXEel B NWRHeH rpasuliaX BOXHOIC CNOA, OTHE-
CeHHAH K £T0 TONILE:
'S oS y .
g8, —l8%, _ 1 lg S (24)

Z 4

o, ==

ANaIorIno MONSIHIO 0 HATYPRJBLHOM IoKasarene ocnablenma & Momer
OHITE BROJACHO HMOHATHC M O HATYPAJNbHOM TOKABATENE BCPTHKANBHOrO ociab-
genudst a2t

@ = Ma'.

Hs papeucrsa (24) cacjtyer, 4ro pasMeDHOCTE HOKABATEMA 3CPTHRANBHOTO
ociabuennsa obparia pasMeprocts pavast: [a] == [L7']. Tax sxe xax u moxa-
32TCJb €, TOKA3ATeMb o OOLUHO H3MepHeTcH 5 00PATHRX MeTpax.

Hasmosnenne ¢ raybunofl pacnpocTpasmionlerocd B MOPe HOTOKA JHEBHOYO
cBeTa YHOOGHO XApAKTepm3oBaTh K0d G QMM UEeHTOM HOXBOXHOHN
OCBEIeW HOGCTH ¥, O KOTOPBLM IVHMMAETCH OTHOMCHKUC OCBEICHITOCTH

. © E, unexortopofi maocrocTH, Haxojsiniclics B Mope Ha ray0ume z, K OJHOBPe-
MeILHOMY BNAYCHII HOFNOBCPXHOCTHOM - ocpetgennoct fon. [locnepnas pean-
YWua HBPeNeTandmaeT coBoW 0CBCINEHUOCTH FOPHB0HTANBHON HMAOCKOCTH, Pacio-
HOIKGHHOU HEIIOCPCACTBEIIT0 110/l MUBCPXHOCTRIO MCPA ¥ OCBEHlAeMOH TahuM
00pa3oM MOTOKOM eCTeCTBOIHOIO CBCTA, YIKC ITpeTepieBliuM Orpanieiine N
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mperomnenue Ha sroli mosepxmocty. Torna
- - W ' . E P .
K/ = Fon' ‘ (29) _
" B 6ossmMEHOTEE CAYIAEB PACCMATPUBAETCH oCBeIenHOCTh cBEPXy £, A CHEBY
B ropuscHTANSHEX TOBepXHOCTel, PacHONOleHENX B MOpe Ha PasAnIHEX
raybusax. I'padm dyurmum n = n(2) naer HATTATHOS NPEJCTABIECHE® O Xa-
PAKTEPS BEPTHKAJLHOIO pacHpefelenns OCBENICHHOCTH, CO37aBacMoll ecrect-
BEHHEIM CBETOM. : ’ ' _
K umcny BeckMa BaJRBEIX TI'HPOONTHUECKHX XaDPARTEPHCTHK IpRHANJIIeHKAT
sosddunmentrt puddysnoro orpaxkenns M APKOCTH MOPH. o ’
KooddunmentoMm puppyssoro orpamenud mopa § masm-
Baerca OTHOMOHEC MOTOKA MEQQy3HoTo HBIydenms [, ERyulero mHa riybuse z
K [OBEPXHOCTA MOpA, K NOTOKY eCTeCTBEHHOIO WIJIyueHNA §,, wpymero Ha
Toif e THyOEHe BepTUKANBHO BHHM3, B THYGH MOPA:

(=2 : O (26)

: ‘Kosddunuenrom APKOCTH MODPA Qo o HAINBACTOA OTHOIIeHAe
’ sproetn auddysHoro mawyweHnsi - Bo, ¢, MIYHETO ‘W3 TOMME MOpA Hemocpep-
' CTBEHHO HOJ €r0 IOBePXHOCTBIO B HALPABJOHHH, OUPENEIEMOM yINaMu 6 ueo
. (rae 0 -—- zemmriioe paccrosHme, & ¢ — 83AMYT), K APKOCTH By wpeansHo Ge-
JI0H MATOBOHl HOBOPXHOCTHE, -OCBOHIEHHOM eCTeCTBEHHEIM CBETOM:
‘ By nB

. TN . 15 : v
= —5 e (27) |

xpe Eq~— OCBeI@HHOCTE HOBEPXHOCTH MOPA. _

BasrcaMocTs KOPUIMEnHTa SPROCTE MOPA OT [AAMHEI BOJHBLL paydeHNs A
XapaKTepH3yeT PAcHpejelieNHe DHEPIIT B CHEKTPe M3JIydoHis, BHEIXOTAMIETro
MB TOJUIA MOP/ M, CJENOBATENLHO, ONIpefiendeT ero coBerponHsN HBeT L.

Wz onpepenemuii cieayer, 4T0  KODHPHOUEHTH 7, ¢ u ¢— sommunHn Ges-
PasMepHEIO. : '

[Ipn paccesHum CBeT YACTHIHO MONAPABYCTCH. B ceasu ¢ pTHM JJIA peiie-
uyd HEeKOTOPLX 3afad BOBHUHAeET Hec0X0TMMOCTS - B NONYYCHHH XaPAKTEPHUCTHR
LOJAPUBAIME CBETA B MOPCKOM BOje. K 0cHOBHHIM M3 HUX OTHOCATCHA CTENEHb
nonspusagun P u cTemesb AeNMONApH3ANAN Q. - :

Cremennio monsapmsanun P gassisaercd OTHOLIGHAS MaKCHMAaNBHOK
PABHOCTH TIOTOKOB ABYX B3ANMMHO TISDUCHAHKYJIAPHO DONAPH3OBAHHEIX COCTAB-
O, HA KOTOPHe Momer OLiTh DABHOKeHO HaHHOe daCTHIHO TOAAPH3O0-
BaHHOE WBJIyYeHHe, K CYMMe STHUX HOTOKOE: S v

O_—d

P == —.—b"d)_._ +—>~(D| ’

(28)
rie D_— DOTOR 9ACTHYHO HOISPHOBAHHOTO MBIYHCHNH, 3AERTPUYSCHAH BeK-
T0p KOTOPOrO JIEHT B MIOCKOCTH PaccesHust, & (@, — DOTOK TOYO KO M3NYy-
<qeHUf, PAOKTPUYECKUI BOKTOP KOTOPOTO HOPHeHIBKYIADEH 570il HIOCKOCTH,

1 B oma@ao 0T BANMMOTO IBETA MOPH, KOTOPHA 3aBUCHT OT COCTOAMUA ero nopepx-
HOOTH, 00NAYHOCTA M yTJa BpeAMA wabaogarenn, coOCTECHERE HBET MODA OUPEAEHTCTCH
TOMBKO PUAWKO-XAMMUCCKAME XaDAKTEPACTHKAME BOIN B TOM nhaw mHOM pailoHe, m 10-
PTOMY HMEHHO OH MO/KET M JIOJLKCH MITEpecoBaTs oxeanosiora, rajporpada, Mopennasa-
TedA B T . . . -

Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7



Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7

42 . e M. B. KOBIAHHUEOB

Beamunna . = : ,. _ ’
1—P
e=i77p (29y

HOCHT HA3BAHMEC CTEeNeHH JeNOoNApESANHNE :

. o ' Jlanexo me Beerpa YYHTHBAETCH, YTO NOKA3aTeaw ocualbieHusd, HOTAOMe-

, HEUA 0 PacCesiHNA A HaOPABICHHOrO H3JAYUeHUA JO CBOUM 3HAYOHEAM CAIBHO
) .o OTHAMAIOTCA OT 9THX ske moKasaTenel paa guddysnoro usaysenns. Opuaxo s10-
Y ' pasimume uaACTO He HAXONUT OTPajKeHms B CHCUHAJIRHOM AuTeparype. Qupege-
JEM TH XapakTepmCeTHKH cienyomumm 06pasoM. L
 HNoxasaTeas norjgomeHnua AnddPysHOro HB3IAyUE
HH S 0 — DeJmYAEA, OOpAaTHA# pACCTOAHHIO, HA KOTOPOM NQTOK X O J-
HOCTHI0 PACCEAHHOrO M3Ay4uenHA ocnaliasercd B peayiabrare
noraomennsa 8 10 pas. .

MMoxasartear pacceanms nuddysHoro msayde
Hu's b — peamunua, ofpaTHad PacCTOANMIO, HA KOTOPOM HOTOK NOJHO-
; o CTHI0 PACCEHHBOro H3NyuYcHMA ociabiferci B pesyibrarTe MHOIOKParHoro
’5 paccesumst B 10 pas. . . ;

Bote 6HH TaHH ONpeielleHus HPKasaTeNell paccessHA BIepe] 5 @ masajm

¢ nas manpaBieHHOro wanyuenus. Jlas paccmoTpenns nanbosee yacTo BETpe-

yalomerocs B NPaKTHKe CJyuas paclpoCTpaBeHufl cBeTa OF IOBCPXHOCTH B

ray6s Mops @ B o0paTHOM HANPABIEHEN BBOACM TAKHe e NONATMA B AIR

naddysnoro maiyvenns, :

Hoxasarenem paccesnua paunbddysnoro maxpyde-

Hus Buepen & GyfeM HABHBAThL KOMIOHEHTY IOKABaTeJsA paccesnmsd b,

“-, ‘ ONpeesSIIONYI0 JONI0 NOTOKA HONHOCTLIO PACCCAHHOIO H3JIY4eHud, pacupo-

CTPAHAIMErocs B MOPE B NPeJesax TeJecHoro yraa 2 © CTepajiuaH, 0ch KOTO-
poro BanpaBicHA BCPTHKAJNBHO BHE3, B ray0b MOpA.

HokxaszaTeneMm paccenanns guddysunoro msaxyde-
HHA Hazaj p OyicM HaBHBATh KOMHOHEHTY HOKASATENA pacceauns b,
onpejeasIomy JI0J0 NOTOKA NOJHOCTBIO PACCCAHHOFO MBNYHYEHEA, Pacmpo-
CTPaHAONErocs B MOPe B IPEeNaX TeJCCHOrO yria 2« eTepajuaH, 0Ch KOTO-
POro BalpapliicHA BePTUKAJBHO BBEPX, K NOBEPXHOCTH MOPA.

IlokasarexeMm ocaabaenna Juddpysusoro mH3AYyUe
HEA ¢ HAGHBACTCH BeJNUYMHA, OOPATHAA pACCTOAHMIO, HA KOTOPOM IIOTOK
MONHOCTLI PACCEAHHOrO MBIAYIEHHA OCIAbHACTCH B PesyAbTaTC
COBMECTHOI'O HelicTuA mordomiesns u paccesnusa B 10 pas.

Ouennpuo, 9TO o

c=a-+b, . (30)
b=fbp o (31

Kaxk ® npempe, Gyaem 0603HadaTh HATYPAJIbHEE TOKABATENH NOMJIOLICHNAN,
pacceannsa u ocrabaenna wepes a’, b’ m¢’, mpudeM a = 0,43 a" b = 0,43 I
A ¢ =0,43 ¢ . o :

. B sakmi0ueHue TOrO pasfena OTMETHM, YTO &HAJOIMYHO DPUHATOMY B Me-

TEOPOJIONHH H, B YACTHOCTH, B ONTUKe aTMOCHEPH, HOHATHIO ONTHIECKOH fanb-

HOCTH BHAHUMOCTA B I'MIPOONTHKE IPUMEHAETCA UOHATEC INYOMHBI BAMMOCTE.

Nog ray6muoki supumocrtu H xakoro-nmbo ofbexia HORE~

MAeTCA TO IIpejiebAoe PACCTOARLE, HA KOTOPOM 9T0T OGHEKT, FeoMeTPUIeCKR

HKOCTYNHbI HaGMOREHUIO, BUJH IPY aHHHX YCAOBASAX OCBENICHAA B [AHHBIX.
ONTHMYECKMX XaPaKTePACTUKAX MODPCKOH BOAH.

B oxeanosorny HaulIE IMMPOKOe PacapocTpaHeHne Hal/OfeHNA HaL «ITpO-

3PAaYHOCTLIM I «HBeToM» MOpcKoit Boan. IIpu aToM mOxX npospatuHOCTHIO NOHK~

MaeTcs ray6mHa BUOEMOCTH ITOTPY:KEHHOrO B MOpe 0esioro CTaHJapTHOrO JE-
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.»’mn‘D0.0IITHHECRHE' XAPAKTEPNCTMHRE ¥ METOJMKA ¥X OIPEXEJIEHHA {3

- €K&y BHDAKEHHAN B METDAX. Conepmenno OYEBUAHO, YTO 8TA BOJNUAHA COBCEM
HO PABEONEHHA HPO3PAuHOCTH MOPCKOi BOfH § B OGHMHOM Pu3HUCCKOM CMBIC-
e, onpepennemoll panencTooM (9). Iloeromy B paasmedimem, Bo mabexanme
mereuyocTell, PeayAbTATH H3MepeHME WO AWCKY OyAyt UMeHOBATHCH T I y-<
6pHoll BAARMOCTHN AHECKA MIX OTHOCHTOADbHOHN HPpo-
BPAVYEHOCTL X k. Ilog 1 B etT oM MOpckoil Bogu C HOHUMaeTca HOMEp
PACTBOPA CTAHAAPTHOR IIKANB! IBOTHOCTH, OKPacka KOToporo Ramfoxee Gaus-
Ka K npery c:rouﬁa BOAH HAJ IHECKOM B MecTe Haﬁ.nm;qennﬁ

:, 2 HEKOTOPHE OCHOBHBIE IIQJIO}KEHIKH TEOPHU o
o PAGH.POCTPAHEHHH H3JVYYEHHA B MOPE C

'He BRABAAICE B uéra:mnoe paccmowpeune CIIOHEIX aaxononepnocweﬁ pac-
S ” upocrpanennﬂ H3IY4eHEA B Mope, GeayCIOBHO BHXOJAMICe 32 PAMKA BACTOH-
o .. mgelt paGorni, OCTAHOBMMCH TOJbKO HA HEKOTOPHIX OCHOBHHX TEOPCTHHECHHX
o [ONOHeHUAX, Heo0XOABMBIX 1151 Bb60pA 1 0GOCHOBAHEA TOX WK WHRIX MOTONOB
‘ namopeunﬁ FEAPOONTHYCCKAX XaPAKTCPACTAR M PACCMOTPEHUA BaBACAMOCTEH
; mesxay numm. s oroil xean nocnoasayemcs mecieposanaama B. A. AmGap-
L aymana(1943, 1944), A. I. TamOypuena (1924) m W Ugaeda (1950).

, Boupoc 0 pacuere cBeTOBOTO Pe)KAMA MODA CBORHMTCH K DelIeHMIO ypaBHe-
. #HA pacOpocTpaHeuwWs WSJY4YeHMA B DorJomampmell m paccemsaimouledl cpefe,
T. 6. K PemIGHHIO TAK HA3KEDAEMOr0 YpPaBHeHHsA HePeHOCa H3IYYeHUA, KoTopoe
MoKer ObITH 3ANMCAHO B CAepyjomel olbmel (popme

A R @

‘Iepea J ofosnauena nurencnnnoc’rs uamennﬁ pacnpoc’rpanﬂmmeroca‘
B cpeae B HanpanJIeHun l; yepedi — KodpPunmeHT E3MYyYeHAA, & yepes ¢ —
HATYPAJbHBIH [OKA3ATENL ocnabacnmst., B 3a149aX rEApOONTHIE MOKHO npe-
sebperath - COOCTBEHHHM H3JY4CHHEM Mopf{ B CuUmTATH, YTO B3AYuarTCAbHAA
» crnocobuocTs MoOpckoll Boan paBHa ee paccempatomeil cnocoGmocti. Torgma
-4 xosppuuneHT i Gyner BHPA)KATH KOJNMYECTBO PHEPTHM, PACCEABHOS epununei
} ' ofBbeMa BOAH B efuAmIe Te.uecrtorc yrJ8, OCh KOTOPOTO COCTABAACT YrOX Y
F < naupamxeﬂneu na,uaxom;nx ayueit!

ia-~8x('f)fdw. S ‘ "j(3,3)

J70 YpaBHCHE® HOCHT Ha3BaHUe ypaBHEHHA nyt{e'adro PaBHOBECHA.
-PacemorpnM cHauana HawGoJsiee mpocTod cayuwaili — ocnabaeHme Halpas-

S JEeHROr0 NUOTOKA (HAampWMep DPAMHX COJHEUHHX aydeil), pacupocrpassiome-
. TOCA BOPTAKAJBLHO B ruay0b MOPA B HAaUpPaBJeHHNA Ocm Z. Y paBHeune Hepenoca
T #BNyveHHs BanpmieTcA B NpocToil dopMe: ' '
° 9 = .

e TT e

by (34)

Hearerpupys BTO YPaBHEHEE B HCPeXO/is OT HATEHCHBHOCTH H3MYIeHHA K HO-
TOKY, DOAyYAM yiie yIOMEBaBmuiics Bhie saxon Byrepa:

D= Q7. o (@5)

1/13 IPOCTEIX TEOMETPHYeCKHX COOfpaskeHndl Ciexyer, UTO ecl¥ CONHCUHHE
Jy49A Najalor Ha NOBEPXHOCTH MOPH He OTBECHO, A IION HEKOTOPHM YTJOM
6, rme, O — sermTHOe paccToAHme cojqHna, TO B Cciayyae TIRRKOR
'AI0BEPXHOCTE MODSH HOTOK nanpannwﬂoro naayuenna O, nocrurmuil ray6ans
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8, 6yneT COCTABIATE: e C o o
Gt e © = Qyer2re?, ' (36)
Ige, B CBOI OUEPOAb, §'— YroJ OPeNOMICHEM COJHeTHbIX aydelt, cpaamHLIR
¢ SeHUTHEM PRCCTOARMEM COJHIEA DPOCTHM COOTHOIICHRAEM: S

sin§’ = %—sine. B : ‘ (87

Bnece uepes n 000zHaUYeH NOKA3ATEND HPeIOMAGHEA MOPCKOH BOH.
[lonoMuB B WOKABATEN® CTONeHA NpH € B hopmyne (56) ¢/ = e'sect’, uro
cooTBeTCTBYET popManbaol saMeHe ypeandeHus HyTH HAIPABIEEHOrO H3IyYe-
HEA yDeauyeHEeM 3HaYeHusd moxazareas ocnalierHuA, 3aKOH Byrepa MOHEO
3ATIACATD B CHeYIOIEeM BHNE: ' =

S

Brme yxie yOOMAHAJIOCH, 1TO sakoH Byrepa B Takol QopMe CHPABELIME
TONLKO IiiA HAHMPpAaBIEHHOTLO MOHO XpPOMATHYECKOTD ui-
Ayderms, pacmpocrpaHsmiomeroct ® 0 KEOpOJHGHE cpeme. Ipn meosso-
ponmoli cpese, HO MOHOXPOMATHIECKOM nagly‘leaﬁn,”nu’egmo' (35), ameem: -

3 g K . .
. —-S;’dg TR - - . : ‘.-
O=De ° . (393

.. Ecnm B Mope pacHpOCTPaHAGTCA LQTOK HEeMOHOXPOMATHYECKOro, HO Ha-
HpPaBIEHHOrO MBNyIeHUA (nampuMep NOTOR HPAMHX CoJHeYHHIX Jyded), 1O
Agxte B DTOM CPABHETEIBHO HPOCTOM CJIy9ae M3MEHOHHE C ray6unol paccMaT—
PUBABMOTO TIOTOKA HE MOKOT firrh, BHPAMEHO NPOCTHM BAKOHOM ocnabaenust,
TaK Kak mokasatenb & CTAHOBWTCA BABHCAIIEM OF pacupelielensA DHEPIHA.
‘B CIIeRTpe H3Iy4ecHudA B csow ouepenk, 5TO0 pacupejieicHEe, HempepHBHO Me-
HfeTCA ¢ IAYOMHOM BCHEJCTBEE CeNeKTHBHOCTA NPONECCOB TOTIOMEBUR &
paccesnus. [loatoMy paixe B cry4ae OAHOPOKHOH CPejisl HOKA3aTe]h g’ Gymer.
ApaATHCA PyBKOueH He TOABKO FJIEEL BONHEL A, Ho B TayCUBH 3z, T. ©. 8 =
w=¢'(), z). Bpeped nomarae o HEeKOTOPOM CpEjHEM 3jadeHHnR nokasaTena e’
AJA HOTOKA W3NYYeHHS, BAKIIOYEHHOTO B pﬁwepsane naie oas (A1, As) @ pac-.
IPOCTPAHAINETOCH OT NOBEPXHOCTH MOp# A0 TAYOHBH Z. B cuiry 3aKOHA CIIeKT-

panbEoi AZIIMTEBHOCTH HOTOK Hemoﬂoxp{m_amqémoro WINYIeHUA P, 52 ray-
GuHe z MOKeT GHITH HpejicTaBleH Kak '

A‘ | . "v ‘:"ﬂ i ‘ ‘ . ~v
o o, =§ @y odh, (40p

rae @, ; — DOTOK MOHOXPOMATAYECKOIo FBIyueHNsA, BAKIIOUCHHEOr0 B’ wHTEP~
page namE poas (A, A - d)) va ray6mse 2.
Cpennee BH84YOHHS ¢ BAXOAWTCH U3 PapeHCTHA (395):

-, o A " (41)

Ylie &) — HOKA3ATel: 0GIa6IeHIA MOIOXPOMATHIGCKOTO payuesysi B HHTEPBATE
AJEH BOJH NN dn). .
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. Torna samon ocna6nemma moroxa HOMOHOXPOMATHYECKOTO, RO Ha-
TPaBNeHNOT O HBNYUGHHS NPAHEMACT BU: C :

z
o D ~fra

D= ° - (42)

‘ ,',,J_In,ﬂ: clysas pacnpoc'rpauemﬂ'vncﬁegé TOJIBEO ,nu(i)(by'an‘oro' H3myIenns,
HEYWEro Mox yriom 0 seprivan, B. A. AuGapuyman (1943) HAXO[AT.
POlICHAe YpaBHER®A NePeHOCA WaIywemus B Baje: -

_ b0 ek )
J‘_"i+lcc056’ (43)

TAC T - ONTHYECKAA IilyGuma, b (8) — mexoropan QyExmums, sapmcamas  or
YrifoBOro pacupefesieHus sHeprum Hanysenus1, Kk -— napamerp, SABACAIIHE OT.
UNAUKATPECH PACCOSHHA W OT COOTHOMEHHMs MeHAy paccesHmeM ¥ ofmmm

ocuadtesneM, . , .
Hma upemmyinecrrernmo Paccenpaioumx  cpey ‘napaderp k& onpepensiercs
Kak .
=V —5B=a), | (44

TAe §— noqs paccepnua B ofmewm ocnabnermm, . e, § = %, 8 Z;— nepemii
. Koadpdmumenr & pasnomenun HHIUKATPHCH DPACCOAHAA B PAX 10 HOAEHOMAM
x . ’

Zy = g— S # () cos y sin ydy.

! . . 01‘ * . '

OcnoBHpe 3aKOHOMepHOCTH Haubonee . obiero Cydasa — pacupocTpaneHms.
B MOpe CMOMAHHOTO, T. . ONHOBPEMERHO BanpasnewHoro w auddysnoro,
H3UYU6HAA (HANPHMED, eCTECTBOHHOrQ CpeTa IPH CONHLS, HO 3AKPHTOM 06ya-
KAMH), paceMoTpum, basnpyace, Ha Teopermacckmx paspaGorrax A. I'. Tgm-
Oypnesa (1924) n Hozeda (Joseph, 1950). Ilpw srom orpammummes ciydaem,
© HOPJ& MOpPe KOCTATOMHO ray0oxo, 1. e. Korma OTPa}KeHFe OT JHA He BIHseT.
HA MHTEHCABHOCTS: DaCIPOCTPAHSAIOUIETOCH B MOpe manysemus. Takoe mpepmo-
NOMOHNe BNOJIHE JOUYCTHMO, TAK KAk Y@ Hd . pACCTOAHNM, DABEOM Triy6mie

BIOJUIMOCTH JHCKA, Aib6eno fma UPBKTHYeCKE He CHKA3KIBAGTCH.

A BCCTIONOBAHAR  38KOHOMEDHOCTe M3MCHONEA LOTOKA wu3iyuemms S,
Gumsroro x muddysmomy, Aiymero B ray6s-Mops ® moroka- R, pacmpocrpa-
HAIOWErotA B MOPe BEPTHKAIBNO BBEpPX, K ero HoBepxmoCTH, T'am6ypuyen
COCTaBIACT clefyome ypapHenws, UPeAcTaBsAiomne cooi ypasHerun mepe-
BOCA MSNYYeHysd, SaUMCAHEKS B PasBepHyTOM BEAe (B Hammx o6osHauenmAx )y

T = —aS—uS LR ,
dR : o - (45).
. . | . y‘ "—‘72*==-GR-—HR+PS— S
: Fambypues PeMaeT ATH YpABHERNA 'COBMECTHO OTHOCHTEMEHO BeJIEYHEEL
—gi, KOTOpadA, COryIacEo onpeixeixeﬁzm (26), upencramiser coboi Kospunmenr.
mudysnoro orpaennn Mops (. Pemenue maxomures B BEje:

€= :qu — a4+4u~.—- V a’+2au_

h

4. . .
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A48 M. B, KOJTTHUEOB

Hamomuy, wto gepes ¢ 0003HAUEN 1IOWABATE/MH OPTONIOHHT, a uepes p — 1o~
KasATeNs PACCCHHMA AN U Anddyanoro uesyIenus.

PaccMOTpHM TENepE PACTIPOCTPANCTINE B MOPe OXHOBDEMCNIO T Halpan-
genmoro u Aud¢ysmoro waaydenni. Bugemaw na varybure z us obuiero
HOTORA WRIydesns S oro KoMuoneHty [, Hpeferanisiomyo coboll witeto pnd-
Pyauslit HOTOK ¥ 0603BATIM TO-IPEHEMY HApaBIeHHbIE 10TOK Yepes (D, B atom ' ;
ciayuae cneroma ypassermit (49) [ambypuera fo:pena OLTE JOMOJICHA WICHAM i
QD w D, YWATHIBAIOUTAMY M3VCHOHRE [HOTOROD Fw R 3a cuer jobGapiepns
KOMHOHCHTOB [ACCHSTOr0 Brepes (nokasatesws 8) uazaj (voxasatens ¢) -
ayverns manpassensoro notoka @, Torga, BMeCTo ypaBliedms (42), nmeem:

AR wh 4 uR 5@

dz
- . (i R T 2 N A
e @R — pR |l D (47)

dd . .

d; R Y § | - g— ()4 -} 3) OD.
TporLe ypasneHue TON CUCTeMpl UTCICTADIIeT cofoit me pas yme yrl.(n\,ﬁ%ﬁau-
moees BHRINE YPAaBHCRAE NEPEHOCH MIZJYICHMH LJIH UANPaBIeHHOro HOToKa (3)1)
Dpegem Tarue e IPAAuHabe YOIOBWA, Xag W UpH BHTCTPRPORAHM ypapuoe-

rda (34), +. e, WOIOMIEM, 470

Vimae rowops, ofosmawty wepes Dy, Fy Sy COOTBOTCTBEHIIO ROTORM Ja-
. upasenuoro, puddyanoro w oduero (eMemauaoro) M3IyYeHMs, TONLKO HTO
_ BOMENNEro noJ nosepxvocth wopd. pu srom ouesuno, wro -

So == Fo -+ Do ‘ ‘ ;

Pemenue cucremt (A7) Honed (mepexoisr o1 yarypadepIx norasarenen
K HeCHTHUURIM W COXPAIBT HANMM OUOBHAYSHWSN) LAXOIUT B HUAG:

S == [Sy 4 ng®y (1 — 10770 4070

; i ’ BERATE K el W | :
e |8 b ngDy (4 — PG gtz | 122 8 g gar, 48
L e (48)
3 wrux paseuctoax ofo3Hancio:
‘ o) +¢ (a—n) (ate)@—stp—1 TITTTET g ;
iy == g% g? > 1 = gt — g S V(l (G ‘%" ‘-‘.’L)r ("ﬁf) 1

Ocranpuuie of03HAICHAN TPEKATE.
Mysvaeckuit  CMEBICI [APAMETPA ¢ CTAHOBMTCI SICHEM M3 CJIAYIOMMX
coofpaskeigil. Keauw B MOpe PAcHPOCTPRHHETEH TOIBHO nuddysaoe naayseHIe
{manpusep, npW TONEOR 0BJ@THOCTE, MpPH PACITPOCTPALEHKH HHEBDOro cheta
‘M2 JOCTATOMHO OOJLINMX TMySudax, Npd IHaYATeSbHOM YAAJIeHHH 0T HOTOWHI-
) KOB MCKYCCTBEHEOrO OCHOIWeIHH M T, JL.), T0 YPABUCHHA (48) cyuiecrieHHo
ynpolgawres, Tar xak @y CTAHOBHTCH PABHIM MYyJUo, a Sy = Fg. Torn

F o= Fye107%,

R o= Fy 27201077, (&0
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)

R " Hotpyano BUROTH, - WO~ ,IOPBOe . YPABHOAUS COBEPHICHHO PACHTAYRO JAKOHY
- Byrapa,.a nApaMeTy. § - UPRACTABAROE coboll He NMTO WHOE, KaK HOK a3aTeond
S e nabaenun xupOy3HOFO RIAYHEBUA B MOpCKOR ‘BOJI® €, T+ €.

L L gmevaGERL 2

B saxuoucHze, OTMETHM, 10 ypapReHud {48) = (50), cxporo rosopA, capa-
peJABHL TONRKO A MOHOXPOMATHIECKOXO CBETA. [Ips rounHX Ppacserax,
CRA3ABHEX © pacupOCTPaHeHHEM ACMOHOXPOMATHYECKOTO u3IyaeHns, 3HATe
st moxasaTenel e U g = C OMKHH 3AMEHATHCA WX CPeumMu AUASCHARMM,
PHTNCIHOMBIMA, agajormuno (41). D ST

o

i

3. OCHOBHBIE BONPOCH METOHKH
e FﬂﬂPOORTﬂ‘!ECKHX H3MEPERHN

.. Koumcay OCHOBHMX 3a/a4 rHPOOTITAYECKOT O HCCACROBARUA TOTO MIHA WHO-

£O.MOp# BIM OKCAHMIECKOTO paifoHa OTHOCATCS: 1) nmoaydernue CHOKTPAALHEX

XapaKTePUETHK tpoapATHOCTH BOABL Ha: PASAAUHKX. ray6usax; 2) pacuer cne-
TOBOI'O PeMEMA MOPA, T. ©. PAcIeT ITONA HBAYHEHIA, COB/IABAEMOT0 ecTeCTHOH-
HEIM CBETOM B pI0Golt ToUKE @OIIIE MOPH. ‘ , -

Tleppas us STHX 38724 Fpebyer JisA.CBEErQ pelligHusA JHAHAA TONBKO LHOKA-
agrenelt ocaalnenud cpera B paanmmg;ygacrmx)cnex:rpa, ompeseAeMbIX
copeprramieficA B BOLE ‘opraHHyecKol 4 Heopranmyeckod Bp3peckio X pacTBo-
peHEHMEA B BORS OKpaITeHHHMU opraﬂﬂeémﬁa ‘pOMeCTBAME, * :

. Paguex ¢BeTOROrO pesnmMa MOpA CBOARTCA X pemenuio ypaBnennsd HepeHoca
HBRYICHEA, Jlpa pemenns pTOTO ypABEEHHA, KAK dTO caenyeT W3 NPefEAy-
plero pasheia M M3 paccMaTpuBREMELX myKe - 3aBUCHMOCTEH MEMAY pazaEd- -
HEME THAPOOHTHICCKUMU X4 paKTePHCTHRAMHE, 'OKABHBACTCS FeOOXOTUMBM
aHAaHUe CAGHYIOMAX BeJIIUHA: NOKd3aTeNel HOTIOMeHE, paccesHnA U penab-
JeEuACReTa B BOJIO, BHAKATPHCH paccenns, HOKA3ATONA n,epmnammro‘ocuaﬁa
neHEA B KOp(GOIIMEHTA nudPysHOro OTPaIEHHA Mop#..: PRl DPAKTUISCKAX
aafad, CBAZAHERMY C BUAEMOCTHI0 HOABORHBIX 0fBEKTOB B HX MacKIpOBKOH,
Tpebyer, KpoMe Tor0, oule 3B3AAA Koaddunmenta SPROCTH MODHA. Huan non-
HOT'O PACYETA CBGTOBOLO POHEMA MOPH, “TaK e KAk B RAA orpera Ha MHOIHE
POIIPOCH, BEIABATAEMBE paannmeuuopcxoﬁ TeXHAKE # rocTanoBKRO#A cOBPE-
MeHHMX THAPOOEONOrHUECKAK pecieonanuit, HeoOX oM IAHHbLE O cme KT .
paaBHBX XapaRTePHCTAKAX mepeInCHCHHEX saemenTon ocaalieBuA

uaiiyuesus B MOpe.. . ¢ R L e
Jan OHpOJSNCHEA FAPOONTHYSCKEX XAPAKTEPRCTHK CAYMAT METO[E KaK ‘ .
HOHOCPO/ICTBOHHNE, TAK B aaGopaTopuEe, T. € HaMepex st MoryT HPOBOARTE
¢ npnGopaMy, HOrpyHaeMEMA B MOpe, I BHIOJBATHCA HA npobax mMopcKoi
POl WPU HOMOIT annapaTypH, HAXONAMEHcH B cynosoil nafopaTOPRA. He-
_ KOTOpHE ¥3 TOABKO 470 HOPeURC/IOBHbX XapAKTEPHCTHK, TAKNE, BaAupUMEp,

KaK IIOKa3areldh BEPTHKAIBLROTO ocadGuenna 1 KophumenTH APKOCTR H
nudpysHoro oTpaenus MOpSH, MOTYT OIpefeisArhes TOIBbKO K3 HENOoCpexeT~

BORHMX H3IMepenuil. HexoTopHe e, Kak, HAUPHMED, UHAMRATPHECA pacced- .

gus, Ha0GopoT;B HACTOAMEC BPEM# MOTYT HaMepAThCH TOABKO B Ja60paTOPHEX
yeaopuas, Oppa 13 pakECHIAY OUTHIECKHAX XapaKTCPHCTER —= CHOKTpaib- o
HAA NPOSPAYHOCTH MODCKO# BOJH, = OJHOBHATHO oupefeAAIOman e CHeKT- - ®
S pajbHNe HOKABATONH , 0CHa0ICHAS, — MOOT MEMEPHATHCHA KaK HenoepeicTBeR- ‘
: Ho, TaKk ¥ JabopaTOpPHHME meTogama. HemocpejcTBCHIHO waMepenud, Ao~

CTOMHOTBA KOTOPH X COBEPHICHHO OUEBIATH, oA AI0T B TO fiKe BPeMs TeM Rpyl-
MM HEJOCTATROM, 910 rayOuna Horpystesud COBPEMEHHEX’ OUTHIOCKAX upa-~
Gopon; CBABANHMX ¢ CYAHOM KafeneM, BechbMa Orpanmyera X fIpARTHIGCKY HO '

r

2 Tpyiu Hu-Ta owearonorun, . XXXV
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18 ’ M. B. KOBNAHHHOB

upessimaer 150 — 200 M u 7onbR0 B pearEx cxywanx (NPA YCHAOBUET NpHME-
HENWA QUeHh JeIKUX H HPOYHHX HecyAX Kaporammmnx xabosel#) nocrmraer
400500 M. Hsmepenus xe Ha opobax MOPCKOH BOMH, WONYIAEMHWX U3
0aTOMETPOR, eCTECTRORNG, MOTYT UPOBOAITRCH 7,0 0Yerb Donsinux ray6un, Taxk,
Banpumep, upH paborax Ha s/c «BnTsse» onpencieHus ONTWMECKHX XapakTe-
. pzernx ppogoguarck 1o raybune 3400 M, Ilpu naBoparopunix nociepopaumsy
Jerye BHIOJHATH UAMCPEHHA B Pasjnuusix obyacraAx CHexTpa, BPWEcM iave-
CTBO M3MeDCHHH 3HAMHTCBHC MEHBIIC HORBCIKORO BAMAHNN WOTOAMEX Va0~
BEH, ueM UPH HellocpecTRennn Y vabnoperunx. HpynanM HegocraTrom aabo-
PRTOPHAIX HCCHACNOBAHNI HBIACTCH HEBOBMOKHOCTS IOTAALHOIO 30H/IAPOBAHRAR
BEPTHHANBHOTO PACUPECINCHAA OUTHYCCRUX XaPaxTepUOTAK, B TO BPCMSA KaX
| OPW HEMOCPEACTBCHHBIX M3MEPeHUAX 3HAUCHES HTHX XaPAKTCPMCTHR MOTYT
OUpeeATECS 04elb uacto. Hocuaenmee o06CTosaTeancTsy upmolipeTact RechMa
CYULECTBEHHOE 3HAYEHMC TPH KCCJICHOBAHME CJOEB ¢ UOBEIICHABIM COLePIHa-
BHEM (11TO- H 300IIAHKTORA, DI OUPL/CHCHILE MECTONOJOMEHNA CIOeR CKAT-
Ka mnoruocTH m 1. 4. Tawxwum ofpasom, Kak TOH, Tar ¥ APYrof rpyune Mero- E
FOB NPACYILE ONPEAENeUHHIe NOCTORHCTRBA U HEROCTATHW, U 06 BIW rPymIs ¢
OTHIONE 1O HCKNKTAIOT, 4 MOUOJHANIT O]iHa ADPYTy0 u npm palorax n mope
FOIKHR HPUMEHATHCA CORMECTHO.

1} HenocpencrBeansic MsmMepenys
OBTHYCCKEX XAPAKTEPHCTME MOPCKOH BOIL

a) Hsmepenusa nodeodnod ocsewenrocmu

Vamepenna MORBOXKHON OCBEMEHHOCTH, KaK HTO CACKYeT 3 pasencrn. (24), -
(25) u (26), mosBoamIOT HaXOAUTS CHERYIOIAe THIDOOTITHIeCKNE XapaKTopH-
CTRKM: MOKABATENb BEePTHKANBHOrO ocnableHns z, Rod@OUIUCHT HOABOAHOHK
OCBCINEHAOCTY 7 n Kodpdumuent anddyauoro orpawennn mops §. Honygenne
HOCHENHCH BCJIBNUBE, TOMUMO M3MEDEHES OCBOINICHHOCTH CREPXY TOPHAOH-
TANLHEX TOBOPXHOCTEH, PACHOAGIKEHHHMX B MOpPE HA DPABNAYHKWX rayOuHax,

_Tpelyer Takyke UBMePeH#f OCBEHICHHOCTH 9THX HOBEDXHCCTeH CHu3y, T. e.
OCHENEHHOCTH, cosfaBaeMoll AuGQYSHNM CBETOM, pPacuUpPOCTPANAOILUMCH
8 Mope u3 OoJiee TiyGOKUX €JI0eB K ero nopepxnoct. B epasy ¢ tem, uro ocpe-
IeHHOCTD HOBEPXHOCTU MOPA MOsKer OLITH HUJBEPIKEHA OUeHH PEesKEM U CHTb-
HEM KoaecOamusM, KoTopwe, OeBYCAOBHO, CHABHBAIOTCH ¥ Ha Koxefanumax
DOJBOMIOH OCBEIICHHOCTH, BCE HAMEPEHEA HToH BEARYHABL JOJMNB 06Sna-
TEJBHO CONDPOBORAATECH HMIMEPEHUAME HAPYHHON OCBENEeHHOCTH.

Has maMepennii MONBONHOR OCBCNICHHOCTH CAYMAT GOTODIORTPHUCCHNI
doromerp GMITO-57. [Ipnbop cocrort us nopsonnol uacTa (puc. 2) u permer-
paropa, HaxopsAmicrocs na GOPTY CYANA, COCAMHOHHHX Memny cobofl Kafe-
aem. Ilopsoanas gacts npuGopa opexcrasiser cofol repMeTmuRLIil KOPiyce (1),
B KOTOPHWIl BMOWTHPOBAHO AT Porodaementon (2). Yerhipe ws nux ob6paniens
CBOCH CROTOYYBCTBUTENBHOR TOBEPXUOCTHIO KHEPXY, T. €. K HOBEPXHOCTH MOpHA;
a OATHIL — UMD K ero jny. [lns ofecyegenra BOZMOKHOCTH UPOBETCHUA  Wi-
Mepeuwil He ToNbKO B 0JiOM cBeTe, 4 ¥ B TPEX YYACTKaX BUIHMOR RacTH CHOKT-
pa, w3 uerHpex $orosscMenTon ofpaliennblx BBEPX, TPH 3aKPHTH CBETOHIILT-
‘pann. Bee (OrosncMeHTH IOMEMICHB 33 SAMTHMME JUTIIOMTHATOPAMM® B3
MOUOIHOro crerya (3). llpuMmenenve pTHX CTEKON HMECT ABOAKYIO Mok Ho-
wepnHhx, 063 HUX, BCIEUCTRHEC SBICHHA IOIHOLO BHYTPCHHETO OTPAKEHEA
Ha HIKRHEH IOBCPXHOCTH RAUMTHHX WIIOMRENATODPOB, 1Ta (GOTODIEMOBTH HO-
magany 66 TOJLKO JYUH, COCTABAAIONINE C BEPTAKSILI0 YIVK, MOHBIIAS, WeM
48,°D, 1. e. COCPONOTOYCHEHIC B OTBECAO PACHONCMKEHAOM CBOTOBOM ROHYCe
¢ yriuom upy pepnrare, passoM 97° HpuMcronnme MOX0OUHEY CTEROF DOIBOIHET
SIUMUHIPOBATE 5TOT dPPerT B GOTODAEMONTH NPHHUMAIOT MANYICHHE, LOCTY=

e
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 neolitee co-scell noaycgeps. Bo-BropHx, HOMeHIeREe  CReTOPBIABTPOR ox” Mo-
. aterimtae cTeRa8 o6ecmeunBaeT NOCTOARCTBO HYTH CBETOBRX ayveli npu EX TPO-
' KOMpoHNE 4ePes QRILTD, BHE 3aBHCHMOCTH OT YIIOBOTO pacupereneBnst SEOp-
pgw B HAf@I0MeM BoToKe: Bes MOMOYREIX CTEROI syum, nagalommne nox 65in-
i yraamMs K BOPTHKany, Hpoxofuis st u Gonpmul nyrh geped RALTY H,
- gieROAATENERO, ocnabagmucs 6K CHABHOS, YeM JY%H, Hajaionne Goitee OTBECHO. -

Puc. 2. DorosnerTpruecRii PoTOMETD IUIA MAMEpOHTH TOXBORHON OCBEMEHHOCTH
' B OMILIO-57 L

B npmGope mpuMeHEHH CeJeHOBHE $oTOBNEMEHTEH ¢ BAENPAKINEM CIOEM,
HJIOMARBI0, CRETOYYBCTBHTCIBHOM mopepxnocta 20 cm?. Vvrerpasnuasd 4yser-
i BHTEABHOCTE KaKAOTC B3 $OTO2IEMEHTOR COCTABIACT OKOJO 300 mxa/aioMes.
Perucrpepyroman vacTb “mpnGopa npencrapaser C€obok NOTEBLUOMETD
-BIII-09 oredecTBEHHOro NPOM3BOACTBA; OYeHb XOPOINO 3apeKoMenroBapai
ce6a upm pafoTe B MOPCKHX.YCIOBRAX. 0
_ , Tpn Hab6iofennax npubop onycKaeTcs B Mope Ha raGese mapxi KPII6 X1,5,
" ' - AMEeoTeM, - KPOMe TOKONDOBOAAINEBX KWL, cranpuoll ceppeusmk, IlpmGop
o ' Beerpa OHyCKaeTcA ¢ Gopra, OCBEHeBHOrO COABIEM. IlpenennBad rayGusa
morpyennsa coctaBaser 150 m. : :
fl:’m BOSMOMKHOCTY - IPOBECHEA H3Mepenui B MUPOKOM UETEpPBAje OCBe-
IeHEQCTEH OT eCATHOB THCAY JIOKC B HOBOPXHOCTHEIX CJIOAX MOPA RO He3HA-
amTeNbLEEX OCBeIiennocTell ma ray6upax 120 — 150 M, moreHIUOMETP cHab- -
JKeH CACTEMON NMIYHTOB, JedsAliuX Bech AUNANA3OH #3Mepennit Ha UATH UaCTel.
‘VsmepeRme NOABORHOH OCBCIMEHHOCTH BEfeTCH ¢ MOTPEHIHOCTRIO, HE Hpe-
peupaomeit 10% or uaMepAeMoll BeJIMYUHEL ‘ . R
B: npuope npuMeHAITCH cTexJARRANe cperoduastpH (4) OTEYeCTBEHHOTO
nponspaperpa — cuumii CC-4 (spdexrupras nAuHE BOIBR Xop = 400 mp),
senensli 3C4 (hpp = 520 mp) w xpacuril (hag = 604 mp). RTINS
' @unewrponmralnme npufopa oCymecTBAAETCA OF CYROBOH CeTH MOCTOAHHOrG
toxa wampsomenmem 110 mum 220 =. R :
v Jkag OBHOBPEMEHHOYO BBMEpPEeNuA OCBERIEHROCTH . IOBEPXHOCTA MOPA yC-
HEINHO UPEMEnseTcA OOBeXTHBHBE NIOKEMETD J0-16, wHmycKacMbill ACHUE-
rpapckmm - sasofiom «BaGparoph. B .cessm £ weM, uro aror npubop
. FPajgympyercs TONLKCO JIA CPABHETEILHO HeGONLMBX OcBeNIGHHOCTEH, WpH
. ppOBefieHEN H3MepeHnit rpeGyeTcs NPEMCHEHM® ocnabamomux  HeHTpanNs~ ) r
gnx uanrpos (HC-6, HC-7, HC-8, HC-9 u HC-10), ofecneiupaXmux BO3-
MORHOCTS TPOBEJICHAA H3Mepennd MpH AIOOHX NPRPOFHHEX OCBEINEGHHOCTAX,
BIJOTL A0 UX MBKCHMAJLHOIrO SHAYCHUA (130000 meoxc.).” Tar kak crexain-
HMe QUIBTPH HUMEIT 3SepRAJLHY NOBEPXHOCTD, Opu EBMEPCHHAAX OHHM

2*
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[OMOIIAIOTC MesKAY TIP HEMEAKOM 00 BEKTUBHEIO JUOKCMETPA (B KadecTBE KO-
 FOPOTO HCHONBIYETCH TAMKKE ceileHOBEII (OTOBIEMEHT) B MONOTHLIM CTERIIOM,
s WaMePeRHA OCREIMEHHOCTH FOREPXHOCTA MODA B PapimrdaX obmacTax
. CHPKTDA OOBORTHBHSIA JIOKEMETD cHAGKAOTCA KOMINIGKTOM creTOdRILTPOB
" peX e CAMHX MAPOK, UTO K q)oto’anempmecmﬁ $oromerp. Ilpn nIMEpeHNAX
cpoTodHIBTPH BCeIAa HOMenamoTea meny. HoTos IeMEHTOM 1 MOJIOUHEIM CTEK~
oM, . o :

<=0
B I | \ /
7 £ Jd. . 4 F

Pue. 3. CxeMa W3MEDHTENA MAIRX OcBomeHHOCTeR

[ onp3ysacs COOTHOMEHUAMU (24), (25) m (26), mwo pamHEIM MaMeperuii BH-
 QECAMIOTCA IOKA3ATENH BEPTHKAILHOrO ocuaGaeHnS I PABLCTHEX CJI0EB
‘MopA B Koa(hHHIHCHTH HOBOAHON OCBEI{@HHOCTH X fuddysuoro oTparceHns

MOPSL. o
‘ ) -  Aamnodli Lombmmemp ‘
B @3y -17 i rnw__“.“ __________ .
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‘ o o
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i e e e e it e o e -—--—«L—-I-—--w——-nﬁ ~~~~~~~~~
. +10008 j?h}ﬂa L ﬁ_lt*m'aﬂ

Pre. 4. DneKTpAdecKamg CXoMa H3MOPHETeNA MAJIHX QcBeUeHROCTOI
Jlaa BoaMomIoCTH paMepeHus 0YeHb MAaJhiX ocpemenHocTell Ha GOJIBIIX
rayGunax B 1OAHe 6ma cKoECTPYHpOBAH H gocerpoeH ofpexTABELE DOFPY-
. aaeMui HOTOMOTP, UPMEMEEKOM CBOTOBOFO NOTOKA B.KOTOpOM cay#mT $oro-
3ACKTPOHHKE YMHOKATSIS TAIA ®IY-AT mam DIV-19. [ipabop paccyaATat
sa pabory o riy6as 400 — 500 m. IlpmenuoranbHad cxema mprbopa upen-
crapmeda Ha puc. 3. aMepaeMElii TOTOR W3Iydelus eCTCCTBEHEOrO CBETA
OPREAMACTCH KATOROM PoTOyMBORATENA (1), upeacTaBIAIOMIAM coboil oay-
HpO3padHbll cypnmauo—ueanennﬁ caoll, AamecoHANH Ha BHYTPeHHIOK® IOBCPX-
HOCTH KOMOH YMHOMATENA. Biaok maTaEMA YMHOKATENA COCTOMT A3 KeHoTpoO-
Ha (2), TpamcdopmaTopa (3) m KompeHCATODA (4). Ha ymuomuresh NOAASTCH
HepeMeHRHil TOK HaNPAIKOHIOM oxoxo 1000 B maa ®IY-17 u oroxo 1200 =
g ©@IV-19. Curman $OTOYMHOKRATENS, HPONOPHUOHATLEEIE HATEHCABHO-
CTH TAJAKIEro A3AydeHut, 10 rafeao (5) nmomaercs Ha EaMepHATeAbHEH Mpa-

Gop, B KauecTBe KOTOPOFO HCMONBIYeTEA JAMIIOBHE BOXBTMETP. Ha pmc. 4 .

AAHA 2MEKTPHYECKAA CXeMa npabopa.

. .
o | R .

T e
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e .7 6) Hemepernus n'onasammx oc.zaammux'(npoapamocmu) Kopcrolt 600un

. Mlamepesun yponssonmca OpHE BOMOUE (po'manempmecxoro doromerpa—
gpoapaqneuepa GIM-57. Ilputop, onTEuecKas CxeMa KOTOPOro HOKAZaHA
Ha pHEC., O, npenc:ranaxezr coboit nuddepepnuanprO-EyneBoli doroMerp, mpen-
HOSHAMGHUME JIA MamepeHRA NOKABATONA -OCHAGIGHUS CBETA B Mope KoK
B GeJmM ©BeTe, TAK M B HATH YYACTKAX nmmmon 4acTH® CHEKTpa.

?‘ - ﬁﬁ““w

d4 5§ ' 705’74/0 95887 21 i/J/!l

Puc. 5. Opruaeckag cxeMa. (I)ofba.neh d»mecxoro $oromerpa ~-
npospagnomepa @ .
1 — OCBETATEND; 2 - OnOpPEHE $OTODIEMERT; 3 — MSMEDHTENbHLR HOTODNEMOBT;
‘4’12 -~ ROVAEHCOPE § ~— CBETOPRALTDM; &, I ¥ 15 — jmadparsm; 7, 8B
¥ ~ CECTEMHE mlua, 10 ~~ SAMMTHK® CTOKJR; 21 — frenmuaomtmommn :
. BASCTHRHA;. 18— Jepraio

I'Ip;i6op COCTONT M3 uo,mmnnoﬁ YaCTH 1 pernc'rpa'ropa naxmmmerocsl HR
fopry cynsa.
S : B norpy:xkaemoii wacta npufopa moMelles BCTOYHAK nomycc*rneﬂﬂoro cHoTa,
T -B KAYeCTBe KOTOPOro HCHOALIYETCS JaMIia paranmpanus CI-61. Hocue mpo-
‘ © XOMQEHMS wepes npamamnﬁcﬂ AUCK — MONYAATOP U mccaepyemmudi caof
S ) MOPCKOM BOAH €BETOROH TOTOR 0T JAMIN Uonasaer Ha gorosncment. Jpy-
e ‘ ras ¥acTh MOTOKA OT JaMUBl HANPABIAGTCH HA ONOPHHE (OTODIEMORT, CHFEAN
: ' KOTOPOro WPH IIOMOMY BIEKTPHYECKOro 0CrafuTend ypapHEBAETCA ¢ CHIHA~
nom §OTORIIeMERTA,; OCREIEHHOTO CBETOM, IPOMIeNIINM 4eped MOPCKYIO BORY.
IIpremyuru 2 ® 3 npepcrasisior coboll CypsMamo-niesuesie (POTOIAEMEHTH
CIIB-3, mopfupaemsle ¢ BOaMOMKHO Gouce Gnnaxmn rbomne‘rpmecmn ’xa—»
. : ) panrepmzmxamn.
: ‘B otmony paborm npnfiopa 3aJI0MeH npummn CACHATION - CHOTEMM, Mony~
JAPOBAHHMEC BPAINAIOMIHAMCH JUCKOM CBETOBE® MOTOKA npeobpasyores dord-
SICMEHTAME B nepeuemmtr TOK, npo:xopuﬁoﬂanmmﬁ HafaOIAM  ITOTOKAM,
Ilepemennsie HAUPAMKCHNA ¢ MBMEPRTENBHOIO M OHOPHOTO POTOIHEMCHTOB B
o R ' npornpodase HOJANTCHA HA KATONHKE TORTOPATENHE, OTKYAA HOCTYNAIY B yCH-.
- anrens-npeofpasonatens. B cmecarene ycmaumrejs-npeobpasopatens Hampa-
JMEHHA HIMEPHTENBHONO M ONOPHOTO $oT02:1eMeHBTOB BEKTOPHO CYMMHEDYIOTCH,
- ® ' PESYIBTHDYIOMee HATPAIROHEO - curaana . (pasbananc) depes yonamreab
. nogrynaer Ha CHEXPONHEBINA zxc'remop KpOMe TOro, Ha TOT e  CHEXPOHULH
ICTEKTOP MOCTYHACT U ONOPHO® | Haapsogeuwe. Ha BHxofe CHHXPONBOLO -fle-
TeKTOPA BOSHEKAET .NOCTOAHEHWME TOK, DOAAPHOCTE KOTOPOTO 3IABUCHT -OT BHA-
Ka pas6aJaHCA B CMCCHTeNle, a BEJHYMNA ~- DPONOPNNOHAJIBHA AMIIHTYJE
pasbananca, Corsai mocTOSBHONO TORA € cnnxpmmoro p;eTelwopa uac'ryn.xer
HA youaumTedb peracTpupymomed uyacram. :
L ' , - IIpu6op MO3BONRET UPOBOUTE MBZMEPEHHR. FoKasaTeNa ocnaﬁnenna cne'ra
e - R B Mope ma raybunax or O go 150 m B BONAX pa3nWuHON MYTHOCTA — OT BHCO-
S ‘ RO HPOBPAUHHX BOJ OTKPHTHX OKeammuecknx paiiormos (¢ = 0,05 Ym) go
MYTHRX npubpemxuwx Box (¢ = 2,00 Ym). Peracrpanaa moxasarens ocaalb-
HCEES BONeTCH ¢ OTHOCUTENBHON NOrPeIIHOCTHI0, He npesMmaromei 1%.
B kauecTse permerparopa memoibsyerca norennmoMerp I1T1-09 ¢ puecen-
HHMP B €r0 KOHCTPYKIIHNIG IIGHOTOPHME A3MCHCHKAMY, IIO3BOJAAIOMIAME BECTR

» .
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PErRCTpaumIo. gHavemmii gorasategell ocAaGNeHMS B IMUPOKOM NEANABONE
MyTHOCTEH n6uh1_ HPEMOPHO ¢ OXHHAKOBOH TOYHOCTBLIO.

GRS BORMOMHOCTH MIMODOHRA NPOEPAYMOCTEH BONH HA GOABHINX TAYGH-

. Max ppuBap ¢BAGKacTCH THeMBOH KIOBOTON, TOMeMAaeMON MEKIY OCHETHTENeM

u gorosnementom.- B s1om exyuae mpubop maxomwrca ma Gopry cyaHa, # R¥-

BeTa WANONHACTCA BOgofi- wa Gatomerpon. OGmeM KIOBOTH COCTABNAET ‘BCOTO

oy ""\\\\;L\\j_ —
.  v - \\a!

& F““é:ﬁxg?

A&

D

: .ﬁ’ o
prATRTTTrTy

2

SN

: . f 5
Puc. 6. B‘ykcnpyéuminpgapa@ouép NOAH"

BaPTHHX TERAPOROTHNECHEX Cep@ii. . :
Ilopgsonmas ® permcrpmpymwman wacTm mpmEGOPa CBABAHK MemAy coboh
xabeaem mapxm KPII 6 x 1,5. o : . .
Jdnexrponaranme HPEGOPA OCYMECTBIAAGTCA OT CYAOBOH coTh HEPEeMEHHOr o
ToKa Hampswenmem 220 B. . . . : : ' ,
o A BOBMOMHOCTH MEUPEPRBEON PETECTPAUME NMPOSPAYHOCTH BOIK B Ii0-

- BePXHOCTHHIX CHAOAX MODA HA XORAY cyaHa VHCTHTYTOM OKeaRONOrHT CKOHCTPYH-
popan OyKcupyemmnit mpoapawsomep  (puc.. 6), IIpu6op mnpencrapuser coboit
P0BEHTHBHL OTOMETD, B KOQTOPOM CBOTOROH NOTOK, nocklTAeMEE  TamMpok
(#), moene HPOXO)NEHEA CHOK BOJH TOZULEHEOX B 1 M IPHHEMaETCHA $oToCO-
npozusaenuem OCR-1 (3). Jamna g $oroconPOTARICHAS 3AKPHTH 3aINNTHEME
ereAANEBME, wioMgHaTopamy (2). Ilopponaag Yacts mpEOOPa coenmuAerca .
€. PerucTpaTOpOM; B KAWeCTBe KOTOPOro TakKiKe HMCHOb3YETCH NOTeBIHOMETp

L ed II-09, xaporamesm kaGemem (4) mapxks KTHI-03, mmemonymy, KPOMe TOKO-

T DPOBONAMUX MOAHMX KU, HeCyHHe CTaAbHES sKuiasl. Brpesst (5) B xopmyce

o '  BpEOOPA . BHOOJRERN TAKAM 00DasoM, UTOGH 06ecHeTHTh CBOGORMME HoCTYH
BOAN B BPHGOP D TO KO BPEMA He JOUYCTATH HONANAKHA eCTECTHEHHOTO CBOTA
- f ) @omaneuem{ pA pmwre c npﬂﬁopmg B _CBETIOC BPEeMA CYTOK.

500 cu®, m10 ofecneNmBacT NPOBEOHNO MACCOBHX MAMEDEHMI DY B3ATHN CTAH-

8) Hamepenus Kosfiduyuenma aprocmu MODA

* -Wamepenusa apomaBonsTca UpK HoMomu ragpodoromerpa UDT-19.Onruue-

S Ckam cxeMa ero mokasasa pa puc. 7. Ilpmbep upencrasaser cofoil BHayasp-
. : HEA $OTOMETP, OCHOBAHHHI ‘Ha YPRBRABAHAN ApPKoCTEl ABYX NOJed, OAHG
- M3 KOTOPHX €03JaeTCA CBETOM, BEIXORANIUM K3 TOJIK MOPH, & APYroe — ecTe-
CTBEEHHIM CBCTOM CONENA M Heba, OCBEINAKMEM I'OPHBCHTAMLHYIO HIACTHHKY
MaTapoBaHaore Moapunoro crexaa. Hpubop cmaGmen rpy6oit, Emmami KoHeL
KOTOPOH LOrpy:;KAeTCA HON HOBEPXHOCTH MOPA. Crer, Apymuil 03 TOMWHA MOPS,

, - Mepes AnHsH 000pavIRaAOmel CHCTOMB HOCTYNACT B $OTOMETPHUECKYIO IPUIMY,
A i CHYIRAMYI0 NAH YPABHUBAHUA APKocTedl obemx woueit. Ypasuumpanme HPOM3-
o e BOAMTCA NePeMOINCHAEM MOJOYHOTO CTOKJA NP HOMOUIM PHYANHON CHCTEMbI.
A Orcrerst penyrea vepes OKYNAP HO CEKTOPHOH mKame, oceellaeModl uepes

. R WLmoMEEATOD. [{N5 BO3MOKHOCTE NPOBEACHANA . MBMEPEHAN B PASIMGHHX yIa-
i oS OTHAX CHeKTpa upm6op cHaGmen peBoabBepHOE mmadgparmMod Co CMeHHBIMU
et L dumasrpamun. Tarkam obpasow, moMumo nsmepenuii B Geuxom cpete, WpHGOp
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Lo o . B@8T  O3MOKHOCTH BECTH HMIMODOHNA B CleNYIOHEX ofaacTAX PagmMod uwacn
e , S - goes a: cmmelk  (Aop = 489 mp), cumo-seseHOH (Mog = 494 mp), sememoi
e (M 528 mp), menro-senemoii (Aog= 556 mp), opamsxenoit (Aog== 587 mp;

CoBRE ok (hg= 600 mp)i Orcusrr 00 mKase NPAGOPa HEPOBOARTOR B KO-

ST o Em  ITH SPKOCTH MOPA C NPEMeHeHHEM RAHHWX rPajynpoBok mpabopa.

- Pre. T.-Ondeveckas  cxema
reppodoromerpa UOT-19 - .
1--Jmracrnaka MITAPOBAHNOrC MOJIOTHOTO CTEK-
a8y ¢ ~— DOABMMHOE MOJIOYHOR . CTERAO; 3 ¥
5 —JHESN 4 ~— QOTOMETPHMYECHAR BpAsMa;

.6 —GfyaAp; 7 — CMEHHWE'  CBETOPHIBTPLY DS ,
"+ §~CEMYOPHAA MNANA; 9—HANDABAAWMmAR npRama;  PHc. 8, IIpnepmocobitenne gog
It — me¥sa  ofopaudpamimelt cHCTeME HIMePeNHT BMHAMKATPHC
-

i1 — nuagparma; 12 — ERAOMEHATOP; ° - . HDHOSYR MOps -
. . 13 — puoMwHAR cucreMa; I4 —— QuaHen . .

OTHOCKTO/IbHAA UOIPCUIHOCTH OUpe/eleHEs KOd(AIMEHTA APKOCTE MOPH

r cocrapisier 0T 9 A0 15 %, B 3aBHCEAMOCTH OT BHAYCHEA M3MEPHCMOH BeHWTNHEL.
. : Jlasg  mameperua KodsdhQANUEHTOB APROCTH HIAYUCHESR, BHXONAURTO U3

' : TOMIE MOPA He TOABKO BePTHHANHHO BBEPX, HO ¥ HOX PA3NEYHEME YIIaMu
o i BEPTAKANN ¥ B PA3AUYHHX aA3WMYTaX HO OTHOMIGHAI) X COMARXY, npuiop
' caabmaercd CHCHAANBHEM npucuocobiuenaem (puc. 8), saMenAmIEM HE¥Hee
KOHINEROe KoleHo TPYOH upubopa. Ilpmcunocqbmemme cocromr M3 MAOCKOrO

seprana (f), YCTAHABAMBAEGMOI'O NOJ BXONHMM WLMOMRBATOPOM TPYyOH npm-

Gopa, w MexaHU3MA INA ero HOROPOTA H KavavmA. [lJs nposefieEds mame-

Pendil B pAasMMYHHX a3HMYTaX 3ePKANQ IOBOpaumMBaerca mrypsaxoMm (2),
HepeMenaloniuM 970 38PKalo IpW HOMOMuU XofoBoro pajaka (3). Hirypsax
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cEabseH AMMGOM, MOKABKBAKMEM A3UMYT, B KOTOPOM BOAYTCH H3MOPCHHISA.
e Ycranoska Tpe(yeMOro HaKiOHA 3epPKaJa OCYIIECTBIACTCA XPH IIOMONLH
s : pyrostke (4). Makcarop (5) sakpemiseT 3epKajo B TPeX IONOMCHHEX,
HO3BOJNAKMINX HBMCPATE KOIQPALMMEAT APKOCTY MITYIeHAA, HEYIETO U3 Iy~
GOKHX ci0eB MOPA K €ro DOBEPXHOCTH, HOX YriaMmu K Beprukaim 30, 60 m 90°.

WaMepenns nponsposTes Ha AKOPHMX ¥ Apeldorux cTaHuEAX ¢ Gopra,
OCBEMIeHHOro coanneM. Jlaa nposesienus usMmepenuit npmbop Kpemmresl K
Gopry xopabna cuen@amsENME ounopHmMm numatamu. Ilpm pabore ¢ mmco-
KoGOpTHMX Cy#oB, KOTZa MakcEMalbHas Aumpa upuGopa . (3,5 M) oxasm-
BAETCA HeJOCTATOMHON, MOMHO PeKOMeRJOBATE Kpemicnue mpubopa 3a 60pToM
Ha HaBecHOH Gecefine — Tpame, KAK 3TO [eJAJOCH B IPAKTHKe SRCHe AN MOH -~
HHX paGor Ha o/c «Barnaes. CucreMa TaKoro Kxpemnaenus npubopa npeacrapne-
Ha Ha pme. 9. . = : : ’

2) JlaGoparopusie HIMEPEHNsl ODTHYECKMX XAPAKTEPHCTHK
. o Mopexoit Bopj s o

VizMepenns UPOESBOJATCA NpE NOMOHIE CHeXTpOruAponedesOMeTpa-npo-
spauromepa M®-25.%. Ipubop, ofmuii sEfy KoToporo maobpasker ma puc. 10,
HO3BOJIACT ONPENENATH B GesoM CBOTe W INECTH PASJMYNHIX YYatTRAX BUIEMOIN
9ACTH CHOEKTPa KosPuumeHTH HPONYCKAHHA MOPCKOH BOAH M ee HOKAa3aTexn
HPKROCTH A PasiABYHEIX yriaos pacceanmAa. Ilo sruM mampmM ompemeaniorcs
OCHOBHHE ONTHYOCKES XAPAKTEPHCTERY BOMM — HOKA3aTelu pacceARun u
ocnabiieHHA 1 RHAEKATPHCA PACCORAHEA. OTH XaPaKTePHCTREKH, B CBOW O4Yepefs,
A&J0T BOSMOKHOCTE OUPEJEJHTH 3DAYEHHA NOKA3aTeAfl NOrJIOMENHA ¥ Ome-
HATH J0A¥W HOrAQIMeHHA ¥ PACCeRHHA B oOmeM ocaableAnE HAIpPaBICHHOI'O
i BOTOKa B MOPCKOH Boje. VamMepenma MOryT BHIOAHATLCH KAaK B HONOJNAPHIO-
E BRHHOM, TaK A B HONAPM3OBAHHOM CBETE. ;

Ilpubop mpepcrapaser coboli BA3yaNbLHHIN $OTOMCTP, B KOTOPOM HAPKOC1H
OPONYIMEeHHOro MM~ PACCesHHOTO BOJOH CBeTa CPaBHEBAETCH C WBBECTHOM
3apanee APKOCTHI0 IUIACTHEM MOJOYHOIO cTekma. ONTHYECKRA cXeMa
apuBopa mpeacrasipgsa ma pume. 11. o

Kiosera npu6opa samommsmerca uccienyemoit momoi, Koropas am6o upo-
Kav1uBaeTCA HACOCOM; Aubo Geperca Gatomerpamu. Ocperutennh upmrbopa co-
CTONT M3 JAaMOK HAKAJIABAHUS, KOH[EHCOPA, puadparm n obbexrusa. Ocpe-
THTENb YKPeIied & fl0BOPOTROM JguMbe, 3aKpHBaloUieM KiOBeTy npubopa u
BPamIaloMAMCA BOKPYT OCH. , :

Han usmepenulf fiokasatenss ocnabreHHS OCBETATENb’ CTABUTCH B Kpai-
Hee 3ajiHee IOJNOMeHHe, U CBET OT HErO, MPOHNA TOAMY BOJH B npubope,
OTPAsKAETCA OT CHEePHIECKOr0 3ePKajd, WOCAE Ero JOCTHIAET OGLOKTHBA
¢oToMeTpa, B $OKRIBHON NIOCKOCTH KOTOPOTO NOMEINEHO YCTPOACTEO A CO3~
AamuA nosteli- cpanHenuA. Ilpomenenue msMepenmil apkocTm cBeTs, paccesH-
HOTO IOA PA3NHYHKEME YIIAMH, ROCTHIaerTcs NMOBOPOTOM OCBeTHTeNst HA TOT
A uHO¥ yrod. B aToM cayyae ofberTER (oTOMETpPa OCBEMAETCH CBCTOM,
PaCeeANHEIM TOJNINeH BOAW, Jemameld B CHONe NAPANIeNLHHX nyued, wnuy-
IMHX “OY OCBETHTLNA. E o a
, -~ Beysr epanmemusm QoroMeTpa ©OCTOMT W3 HOBOPOTHOTO OCBETHTENA,
P BRIKYAIOMEro B ce0fl JaMIY ® ° MONOWHOE - CTEKJAO, U3 HEHOABIGKHOIO WMO-

: NOYHOTO CTeKNa u (GoToMeTPHMecKoR TIPHSME, - ' :
Hprocra - pacceansoro ‘win ‘HPOUYRIGHHOr0 BONOH CBOTd CPAaBHABAXTCH
¢ 'APKOCTRIO -HOMOABWKROTO MOMoumoro crexma. Taxmm obpasoM, 0xB0 H3
HOJeH CPaBHEHHA OCBOIIACTCH CBOTOM, nponreimiaM vepes BORAY, & APYyroe —

‘ ! Hocne enaun crathyt B Héwarh Ha ocHOBe IpuGopa NM-25 Gain pABPEGOTAR M W3LrOT0
CE : BSH HOBMI yCOBepIHCHCYBOBABHME CIeRIpOragponedhesonerp CIH-57.- ‘
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e

OCBeTHTEICM B BETBH cpaBHeHusA §o-
i tomerpa. Ha ypassusanmy sprocreit
2THX I0Jel M OCHOBAHBL W3Mcepenusi.
Namepurenbroe yCTPORCTBO CMUT-
TUPOBANO HA KOpByce GoroMeTpa, Bh~
HOJINCHHOM B BMe JHUTOMH yaiau, A8~
aAomeics xiopetoit npndopa. Ha
ATOM 7Ke Kopnyce saxpemicubl 00b-
eKTHB (OTOMETPA, OKYJHD U CBOTO-
¢uapTpu. Hpm mamepenusx ocseTn-
Teah (OTOMETpa IepeMmcliaercd ©
TOMONILI0 PHYAIKHO-BHHTOROIO MEXa~
HH3MA, NPUBORMMOrO B JBHACHUC
fapaGanom. Dpamenuem 6apabana B
" 1y mau gPYry CTopony AoOnBaxTCA
paBcHCTBA APKOCTel QorToMeTpuyec-
KAX II0JIeil, Iiocse 4ero 1o HaveceH-
BHIM Ha Oapadau JeJCHHAM CHuMa-
eTCHA OTCHCT,
SIpKOCTH PaccesirHoOro B MOpPCKOH
BOJC CBOTA MOIKET MCHATLCH L 3a-
BHCHMOCTH 01 COJEP/RKARUA HIBOCH H
PA3IEYLI B YTIIAX PACCEAN NS BCOTHE
. THICSTY M JASKe MEJIROHBL pas. Jias
BO3BMOAOCTY NaMepen M ApKocTel B
CTOJME MUPOKOM HMATAIONC B MBMe-

. . PATCALHOR BOTBH GOTOMETPA TIOME- Puc. 9. Kpeosenne ruppogoroMerpa JOT-19 3
s 1awred cMeHnbie auadparmbi, & B A BHICOROOOPTHOM CyIHE

BCTHM  CPaBHOMWA — JONOMHUTeNb-
ywhit ocrabureas. Cwmena gwadparm odycaopanpant HEOOXOANMOCTD HAZIYBA
B npadope ABYX 3PAYEOB BHXOAA —— RPYLJAOTo H celrMentTioro.

Iina mpopefienvd uaMePennil B LOAHPRBOBALHOM caere nepes 00BERTHBOM
GCReTUTRAH YCTAHABIMBAETCH HACAAKA-HOAAPHIATOD, 4 HCPOT 3PAYROM BRIXOA
HOMRIIACTEST Iracajika-anausarTop.

Puc. 10. O6wui BH CHCKTPOTMEPOHCGEA0MEYpH-TPOspALHOMEp
na-25
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28 . M. B. HO_BJIHHHHOB

©¢ Jiamma  ogherarenn upufopa BKINIAETCH HOCAEHOBATENBHO namuoit §o-

d : TOMeTPa, uTo efecHeusact ONIAHAKOBKI pesuM HX PaoTH BHE 38BHCHAMOCTH

: OT-POAMOIMENE KoaeGanuii BaOPAKCHUA B HCTOIHHEC MUTAHMSA. Tlopanaemoe

ge UPRGOp HANMPMMOHNe ¥ CHIA TOKA, MAYHIEro Yepes JaMim, PpuxcEpyOTCA

S BONLTMETPOM ¥ aMUepMeTPOM. . QpesTponmranme npufopa OCYmeCTBASETCA

‘ : HOCTOAEHEM TOKOM Hanpamenmem 16 ». :

y

'*4—%@ @@«@“jﬁw E— — ]

Pnc. 11. OnrmuecKan cxeMa cnemporxnpoxie(benouerps—npb:}pavmouepa WD—ZE

1 — RIOBETA HPBGOPS; £ ~~ QUBCHTED - CCBPENTONA; 4 — RBADPArME, # wougencop;  § ¥ 15 — namnu
HAKAMHDAHAR; § ~ BARDRNAMIOEMA 1HTHDA (och RioReTH HNpEOODA); ¥ - affbewrEn HOTOMETDL; § — Q0=
TOMETDENCCHAH TPANIR; 0-—ORYIAD; 10-~COOrdEABIDIE; J1-—~CMCHMES BPAGKR BIXOAR; 18, 13  14-—MO-~
BOTHHE CTOHIA HOTOMETDA; {6 — OToueTINE Gapatan; 17 — RomomigErenbusik ooARCHTEMN; 18 — CMeH-
B REAGPATME 10 - SIBOONHAR rPAXFRPOBOUNAR FNGCTAEKAL e PPARYEPOBOMENE BoRTPANBHIS
GRITPM; 21 —= SHIORMNFORE, 27 — MOROREOL OTEXIO oegeraTenm; ke — HACANIA-AHAREANTOD; 24 — HA-
CAIRA-IONAPHBATO $4 ~+ EPOTUTOsHOS SEPRINO; 14 - AHHYITIRION; 27 ~ PEOCIST; 28 — AMUEDMOTD;
Ty e 2Q~W9; 39%:,,. nwm L e

- Jlan UpO¥EHeHSA WAMEPCHER B PRIININEX YwacTRax  cgexrpa upEGOp

v cuabsKer KOMOIOKYOM CBOTOQIIBTPOL,, COCTOMIEM W3- BiecTH o0pasnos — cm-
o HETO (hog== 475y}, 80a080T0 (Aop== 520 M), IEATG-207HORO (hog = 544 mp),
opamKeBoro {Ag== 568 mu) u ABYX KPaCHNX (hap =004 mp 1 Aeg= 648 mp).

BonoaaGopsan 1acths BPuGOpa COCTORT @3 HHCOCK ¥ CHCTOMH NINAHIOB LiH

nofaus BOH B UpuGOp m ee camsa, Meprpolémnmi udcoc upusORATCA B Aei- ;
crome arexrpoMoropor MY-80, paboraiomss KK WA IEpeMEHHOM, TK ¥ Ha 5
nocToAREOM ToKe manpmxenmeM 110 m 220 B Hacoc suomse ofecmeunmsaer
HoxbeM BofH Ba 3—4 M OT BATePAMHEM CYyHHA. o _

. O6inmii 06LeM BOAE B NPuGOPe COCTABIACT OKOIO 3 1, 4TO HECKOABKO W~
TPYAHACT WCCACAOBARANA ONTHIGCKUX XBPAKTOPHCTUX riy6oKEX CIOEB, KOTXA
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[HIPOONTAYECKAE XAPAKTEPACTHKE M METOJUKA MX ONPENEIEHMA 27

HPOKAYKA BOMH HACOCOM HEBOAMOIKHA HB-33 HOROCTATOYHOH [JAMHN ILJaHTa
B npobs upwxoxmres 6parh aroMeTpPaMH. S
. - (rcuerH, CHATHO ¢ fapaGana npuGOPa, IPH MOMOME COOTBOTCTBYIOMAX Ipa-
JYRPOBOUHEIX IPAGUKOB MePeBORATCH B HOBGGENACHTH NPOUYCKAREE B DOKA-
' ' 38Y6E APKOCTH BOAW, N0 KOTODHM 3aTEM, DOABaYACh PABCHCIBAMA (7),(16),
(19) = (20), PEMUCARIOTCH NOKA3ATOMNH ocnadneHnN ¥ PACCEAHNA CBOTA B BOJie H
. €YPORTCH BHABKATPRCA DACCeAHmA. . ~ ,
- JlorpemHOCTs ONpeAereHEA HOKA3RTENH ocxaGuenns KouebaeTcs OT 3—
5% pas myrssx pog g0 12—15% A 9ECTHX BOA OTHPHTHIX OKEAHNYSCHAX
paiionos. OrHOCHTENBEAA MOTPMNOCTE OUPe/leAeHEA NOKAZATENA paccesHns
» cponuem cocraniser oxomo 15%. - - : :
4. HEKOTOPBIE 3ABUCHMOCTH
" MEKJY T POOHTHIECKAME XAPAKTEPHCTHKAMHE

s R e

CoraacHo ypapmenmio (43) Aﬁéapnyxﬂna,

H

! b@ye

) I's i hemw .

) ! . , , g

- uuTéHCHBHOCTS {uPYBHOTO HBTYHEHAN MEHACTCA C riayGreol 0o PRCHOHCHINATb-
?‘5 HOMY BAKONY, HpUUEM HOKA3ATENAD ocaabaeHEA B DTOM CXYYae B K a3 071Ju9IacT-
§ €A 0T HOKA3ATENA ocnabreRus HANPABJICHEOTO WANYYORMA & Torga, dbosra-
i 4af HO-IIPeKHeMy HOKaBaTes ocnabienun guddysnoro HOTOKA Yepes ¢, KuoeM:
B ‘ E-3 CRE ‘ , (52)

Buoume yme YHOMAHAJIOCH, UTO NAPAMOTP K wmomer. 6HTH OLpPEHeNeH u3
. pasercTBa (44), eclu H3BECTHH MHAMKATPHCA paccesHEsA B COOTHOINEHNE MEX-
e ' AY paccesmmeM W OOmEM OCmaGieHmeM. B cmgzm ¢ TeMm, 41O 3TOT Hapamerp
' ArpaeT CYIECTBeHHYI PONb HPH NPOBEJeHHH MHOIAX HPAKTHUECKIX pacdeTos,
, PACEMOTPIEM BOSMOMHOCTS HPOCTOTO M GHCYPOrO OUPOASNeHIA pTOM BEIMUNHK

} 4epes RAPYTEe OUTHYECKHE XAPAKTEPHCTUKH. ‘
1 TlopcrapnM B paBeHCTBO (24), oupefelfAioliee UOKasarenkb BEPTHKAIBHOIO
' 0CIaGaeRnR o, 3HAYCHAR Szy S gy, HOIYICHHE® [IA TAYCHH 21 ¥ 23 H3 TEPBOTO
‘ypasmennA cacTeMH (48). 3amensis NOKA3aTeNb ¢ PABHNM eMy HOKABATEJEM €
(51) u ofosmaume T Ve » . A
. AR 4 x 107 = B, | p

HAXOREM: : .

o i

1 niDo, ¢ & ng
a=c—tiglt A+ B [1 -, (1—B)+

e o RO

" Vs aroro BWpAKeHUS CAGRYET, 4TO HOKA3ATENH peprukagbHoro ocxalbic-
, . HES ¢ He ABIACTCH BEAWYMHOH NOCTOAHHOH, A ¢ yaelmgenmen rayGuEs (Be-
- : AMYAH 21 0 2s) K C BOBPaCTAHEEM TOJHNZHBL CIOH (pefimannn z) nprGAmKacTCH

K CBOeMY TpaHEUHOMY sHageitmio ¢. Ilokasatean « cranopuTes B TOYHOCTH paB-
D HBIM TMOKASATNI0 ocaabuenns KudpdysHoro ManyueHws ¢ NP yCIoBAN OCBEULC-
T HMA HOBEPXHOCTH MOPS TOJHKO PACCEAMHHM CBOTOM MIN Ha nocrTaTouEe 60ab-
mux rayfusax, Kyga He WPOHAKAET UIPAMOe H3JIyueHHe COJBIA (Do = 0).

Torga, pumecto (32), mMeen:

o e
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28 ' " : M. B. KOJJIAHAHOB

Taxmm obpasom, U0 JAEENM OIHORPEMOBHEX WaMeDenull IpPO3PavHOLTH MODP-
. crolt pomt {moKasaTeab &) FH NOABOKHOH OCBEMENHOCTR (HOK33aTERL &), JSTHO
o BRMUCAACTCA  Koopduupent £, NoKasHpalomud BO CKOJBKO pas ocaabaenwe
T Hafipapesyoro . YOTOKE npenmuaetr ocnabnenme JRQPYIHOTO MBAYICHHA,
W3 panenicyea (54) orderuBO BEAHO PARsAmume MEKAY UOKasaTensMm of-
Hiero ocuaGuenus ¢ M BepTEKAABHOro ocaabaenus «. PeayapraTH Mmoroume-
JeHHHX BeMePOHRI MOKASWBAIOT, UTO JJA OTKPHTHX PaiOHOBR OKPAHA& CPeiHes
3HAYeHEE ‘Koodpduumenra k cocrasager 20,20 — 0,25, Ousuneckn pasanane
MY STHMU BeJRYBBAMU BIOJHE NOHATHO, TaK KaK HOKA38TeNb & HpPeICTaB-
aster ¢oBolt cymMMy HoKasatenel IIOrJoleHES ¥ pacceAHEs, a DOKasaTenb &
CHAraerca U3 noxasarejla DorJoniesusa n JEOh B3 ROJA ICRasaTeNlA pacceda-
HEA, Tak Kax GJAarofapd BHTAHYTOCTH RHABKATPHC PacCesHZA BUeped, B Ha-
npaBieHds NANAKMEX Ayuedl, PacceAHHHM B MOpe CBeT He ABJAETCA IOTe-
PHAHHWM JUIS QCBOIEHUA HEKOASIKANIUX CJIO0eB.
Bossparmmca Temeps K ypannenmio (46) I‘auﬁypneaa Hocne HECIOKHHX
upeobpazopanuii OHO DPUHAMAST CHeSyIOMwE BAK: - , , : ;

v/a r
= e, 55
_ : tp/at+ Vit2n/a 9)
x Iloayuennoe paBeBCTBO. LO3BOAAET CAEIATL BAKINUEHAE O TOM, YTO XHp-
; $ysHEoe OTparKeHHEe MQPH 3ABUCHT TOJBKQ OT COOTHOIICHHA MEAy pacces-
HEeM HA3AK ¥ NOINIOIEHHeM H IIODTOMY Be JOJIKHO CYNIECTBORHO MEHATLCA
¢ ray6usok. ITOT BaMHME BHBOJ NOIHOCTHIO HOATBEPKAETCA MHOIOIHCIeH-

HHME SKCHeDHMCHTJAbEHME HKaHHEIMA.
;- - OrmersM, 9TO pajuKalX, cTOAMEE B NPaBoy vacTk ypasnenus (46) Iambyp-
uepa, COraacuo pasencTpy (1) mpeacraniser coboil Be uro HHOe, KaK DOKA3A-
TEID' oczxaﬁnennﬂ nuggyaHoro H3NYUEHES C. Tarﬁa BMECTO (46), noayqaem

L2

B S 1

e Y - . i *a..}.“___c»" . 3
| | = (56
Peman ypanneune (1) oTHOCETEABHO p. u uop;c'ramma €ro 3HATCHEE B . (56),
AMeeM: »
G - Lo _
‘;‘:f,,cw_ i G (57) |
}

Orcloa, monarai B cOOTBOTCTBAE ¢ (33) ¢ = «, HAXONMM BHDAMeHHe, OUPe/e- P
asolee NOKasaTenh nornomerus auddysnoro u3ayuesns 4 yepes NOKasaTelnb -2
BEPTHKAALHEOTO ocaabienua a @ Kospduuzent xugdysnoro orpaxenas Mops L.

a(1—18)
¢= 3T . (58)

arpeerm

Hocaenree pasencrso npmoﬁpe’rae'r OnpeflefCHAKNN NHTCPEC B CBA3H C TeM,
UT0 HENOCPEACTBORHOC SKCHePHMOHTAILHOE OLPEJeCHHe HOKA3ATENH LOrAO0-
MW CONPAMEHO ¢ GONLIIIME TPYAHOCTAME,

Yunrrusas, 410 nmiubyanoe OTPajKCHEE MOPA B OTKPHTHX paioHaX BechMa
HEBEJHRO (onmo we nmpessnnger 0,02—0,03), us coormomenun (58) cae-
. Ryer, 970 ocnaﬁ.nenne nn@@ya}mro TOTOKA B MOPe MOYTH HOJHOCTHIO OMpefe-
AAGTCH ACTHHHBIM moraomenuém. B o e spems, 663y CIOBHO, ONPE/IGICHEYIO
. poab B STOM nponecce BIpacT " paccemme nasa;g Bumie yixe Oriio HOKA3AEO

B

(ST), 4710 v , _
@ == Va2 Z.ay., L - (99)
otEyaa ¢ omubkol, re npeswmanmel 0,01, Tax xak Henmuusa p? oYenh Mala, i
o= g - é
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9 28 ' M. B. KO3J{AHRHOB

Taxmm ofpasom, W0 XaBHWM OJHOBPEMEHHEIX W3MeDEHHH LPO3PAYHOOTH MOP-
CROH BOAK (MOKazarenb €) W HOABONHON OCBEIIEGHROCTH (IOKABATENB &), JETHO
BEMUCAASTCR KosdhPuuEenT £, noKassipalmnuil 80 CKONBKO pas ocaabrenwme
BalpPaBIERHO0 . WOTOKA XpeBHmaeT ocialienwe AudGysHoro MsiydeHms.
Hs papeicysa (54) OTHETNAMBO BHIHO PABAEIMC MEKAY MOKAZATEMAME 06-
glero oexaliensd ¢ B BePTUKaIbHOrOo ocnaliuenusn a. Pesyarrath Mmuoroume-
JeHHNX BaMepeHUll MOKASHWBAXT, YTO AJAA OTKPHITHX DPRROHOB OKeaHa Cpefuee
3HageEme Rospdmumenra & cocrabaser ~0,20 — 0,25, Qusuwecku pasiuume
MERAY STHMY BeJIAYHHAMU BIONHC IOHATHO, TAK KAK MOKABATENL 8 HPEeCTaB-
aner cobolt cymMMy uowasaTeNel NOTJOINEHHEA W PACCeAHHS, & HOKA3ATeNb @
CHAraeTCs W3 NOKA3ATEJNS DOTAOMENHs W JHNIb B3 HOJW MOKABATENH PacCest-
HEA, TaK Kax OJarofapsA BRTAHYTOCOTE BEAMKATPHC PACCCHHEA BIEpel, B Ha-
IPaBICHER NAAAIONIEX Jyveill, PaCCCARHHE B MOPe CBeT He SBIACTCA IIOTe-
PAHHEM JJA QCBONeHUR HIDKEJSIKADIMX CJ0CR. 5
Boseparmmest Teneps K ypasmenwio (46) lamﬁypnena [locne mecaOMHEX :
fipeofpasosanui OHO NPUHEMAST CHSTYION{WH BAK: : :

(= bl : (55)
top/a+ Vi42p/a

Ioayuennoe paBeHCTBO HO3BOJIAET CIEJATL 3aKIXYEHHME O TOM, 4TO JMD-
$yaHoe OTpAKeHEe MODH 33BHCHT TOABKQ OT COOTHOIICHMA MOMKRY pacces-
HHEM Basaj ¥ NOIJIOMEHEeM H IIOPTOMY He JOJIKHO CYIeCTBeHHO MEeHATLCH
¢ ray6muo#. ITOT BaXKEKE BEBOX IONHOCTHIO NOZTBEPSKNACTCA MBOTOYHCTEH:

HHIMA SKCIOePHMEHTRLHEME HaHBEIMM, ’
F » OrmersM, wT0 paguKas, cTOAMME B UPaBoil wacTn ypaprenus (46) TamGyp-
T ' Iiesa, corJacHo pamescTrsy (51) mpencranaser cofofl He uTO WHOE, KaK HOKABA-
Tenb ocaabuenns nudysnoro HITYCHEH C. Tm”na BMecTo (46), moaydaem

L 2

N L; = .‘iii;..:f - (56)
Pemaﬁ ypaﬁaeanc (51) ormocmrennEo p u nozm'ramma ero zmavenwe B (56),
IMESM: - (7
o—a . L
L= o - (57)

Orcropa, nonaran B coorsercrsny ¢ (53) ¢ = a, BAXONMM BHpAsKeHHe, OHPERE-
JA0NIee HOKASaTeN:b NOTIoMeRRA AuddysHOro B3aydeHns ¢ 4epes OKa3aTeNDb :
BEPTHKAIBBOTO ocsabienns « i Kosddunuent xuddyanoro orpamenns mops L :

a(t—10) :
@ = (58).

Hocnennee pasencrso nprofperaer ONpefeNCHRKHE NATEPEC B CBA3A C TEM,
YTO HeHOCPSHCTBEHHOC DKCHEPEMEBTANLHOE OnPelieseHMe NOKAsaTedsd HOrao-
HICHHA CONPAMKEHO ¢ GONLIIEMA TPYAHOCTAME.
Yuanrmpas, aro gugdysHoe. OTPAKCHPe MOPH B OTKPHTHX PalioHAX BechMa
HEBEJHKO (oﬁumo L me mpesmmaer 0,02—0,03), us coormomenun (58) ciue-
. _Ayer, 9ro ocnabienne (u@GysHOro MOTOKA B MOpe TOUTH UONHOCTLIO Onpefe-
AATCH HOTWHHHM moriomenueM. B 10 e Bpems, 6eayCIOBRO, ONpefeIeHnY 0
POJIL B BTOM uponecce m*paeT 34 pacceﬂime Basan ma:(e yme Orno noRasaHo

e <

. (61), uvo o
o = .V"aﬁ +Za§: » , (59)
, oTKyHa ¢ omubkol, e npepnmatomett 0,01, rax xak geamunsa 1? oYensb Masa, \
® == -} . ;
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ta

i,

s

Hvonbayﬂcx. cootsomennsmu (30) u (58),

JIerRO #afiTH DOKazaTems paccesn-
unst iugdyanoro manyuenma b: :

o AR

2af
b=, (60)

4 Take ero KomuoHenTH (31) — nokasarexn Pacceanun s
Pemasn npeobpaaosaBpHoe yYpaBuenue amGypnesa
. BONCTABJIAA B HETO 3HAYCHHAC 4 H3 (58), maxommm:

epen & u masan p.
(56) ormocETenBHO 1 4

2af
i o= ;Ti‘a (61)

Iloxasarens paccesuums APy 3HOro MaAyYeHHN BIepeR £ Okaskpaerca ogemy
& GinakuM K wyao, Heficterrensro, Tak Kak ¢ — ¢ -+ b (30) u, B cnow ouepe-
. pens, b =§ 4 p (31), 10 a = g + 4% BMecre ¢ Tem B BEJGAH, YTO

® = a -- p. Takum ofpasom, B UePROM mpubGImKeHWH, KaK 5T0 m crenyer

43 papencrea (60), ocnabnenue PacHpOCTPAHAIINETOCA B Mope naddysunoro
: 1HEIM HOOTJI0niemden.

. MIHE HOKa3aTedell BePTHKATLHONO 0CTa6IeHRs « 1 kosdpunuenra guddysnoro
orpaskerna mopa {. Ioussyscs panmmmm OfiHOBDEMEHHNY BaMepenal ocnal-
ACHUA NOTOKA eCTECTBEHHOr0 CBeTa it BICMeHTOB OCIalMEHUA HampasieH-
HOro moroka (mpoapagHOCTH MOPCKOH BOAM . ce HUSUKATPHC paccesuns)

y © onpeReneHneM BRAUMOCTH IXOABOIHBEX Oﬁ’beKTOB,
< ofecnewennen PaboTh moumonuoi TeVIeBHSNONHOR aNMapaTypu, c onpege-
JICHHEM ONTEMANLENX YCAORMH Upon3BoncTBa @8podoTOCHEMKR Ha Mopem T, ;.

JUTEPATVPA

AMbapuymang B A I Boupocy o nuddyssoM orpamennm cpera MYyTHOK cpemy.
, I{Afl CCCP, 1948, . 37, N 8. ‘ v
MGapryman B. A. Hopuit cnocof: PacIeTa pacceamma cpera B MyrHON cpene. :
«MisB. AR CCCP, csg{lm reorp.. m reodma.», 1944,: N 3 S : . :
PTam6ypmnes A. T BOLOPOCY O HBETHOCTH. Mopg. M., 1924. :
Vepmysn A A, YaGpannsie TPYAH no goToMeTpRE N $ororexumre, M., 1858, ‘
Cenall. A, Enunngm HIMepenng $mamaeckay Banuvay. ‘ocrexmsnar, 1948
Joseph . Untersuchungen iiber Ober-und Usterlichtmessungen im  Meere und

-iiber ihrem. Zusammenhang mit Durchsichtigkeitmessungen. Deutsche Hydrogra-
Phische Zeitschrift, B. 8, 1950, o . ' .

¢
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AKRALZEMMIMA LAY KCCC
TESQ TPY/JAL HHCTHTVYTA OREAHOQJOIUHU Tox XXXV

M. B. Kogannuunos . .,

[HPOONTHYECKUE XAPAKTEPHCTHKE
¥ METOJIKA WX OHPEJEJEHUS

Bap CUAPODUTAYECKMME  X8PaKTepRCTAKAMH TORMMAIOTCA - QHIBKO~

s dariveckne B Suonoruvyeckue XapaKTePACTAXM BOH OKEaHOR, mopeit, osep M

ME¥rEX BORHEIX Gacceiinos, onpenenﬂmmne"jrcxonhﬂ pacupoCTPAREHUA B HEX

¢weta, Ilpm droM WOX HDOHATHACM «CBOTH TONPATYMEBABTCH SIAeKTPOMATHATECS

R2IYHEHHEE, COCPCAOTONSHHOe B TaK Ha3HBAGMOM ONTHICCKOM y9acTKe CIeKTpa,

. e. BaSyucHEe, 32KNIOYCHEOC B BETEPBANE JJAH BOJH OT A =001 g0 A =
= 3 40 p. OuTvdecKH yIaCTOX CIfEKTPA, CJACNOBATENDHQ, SHAYBTERLHO WHPE
ere riwaMoll wacTH, Jeskamell B mpefiesax oT A=0,4 0 A =0,8 p. Tarum
ofpasoM, THAPOQUTHICCKHE XAPAKTCPHCTERH ompefenoT YCUOBEA * PACUPO-
cYPaHeHUN B BOJE RaK BUFMEX ayuel, TAK A HEBUJRMOT® HeAOBEUECKUM Pia-
30M L3NyTeHBA, NpHBANEKAMET0 X yabTpadroneropoli & ARdpaxpacroi
gactaM coekrpa. HeobxomumocTs’ BCCAeROBANNA YCIOBRI pacmpocTpaneHus
91X aAyued OOBHCHACTCA TEM, HTO IpH pemienyH pPasiIu4HOro Pona sanad
HPUIVANTCA BCTPEUATHCH C poaeli¢TBREM NOJA H3NYUeHVA He TOXbKO HA Wejd0~
BeweCKREH raas, HO K Ha pasHoobpassne pacTATeNbRHE ¥ RABOTHHE OPraHu|a-
Mu, $oronaacTaRKE, $OTOITEMEHTH, nupanomerps - m np. Hpome roro, Hax
maBecTHO, HMEGPAKpacHoe MIAYIEHHO ErpaeT BechMa CYUeCTBeHHYX poas
B TenAnofMene MEKAY OKEaHOM M atmothepolt. - R o

B rmppodoromerpun J0 CHX 1OP OTCYTCTEYST CTPOroe PASTPAHNICHEO o=
uaTHHE @ we BHpaboTaHO JAOCTATOYHO yerrol m AcHOH Tepmmnozx‘orh?h‘ Oun

N Te e BOJWYHHH YACTO HASHBAWTCA MO-PASHOMY @, HaoGoporT, HOA ONHAME
J TeMy o TCPMHEAME WHOTAa TOHEMAYOTCH PA3HHe dmsnYecKHe BETHIHAHL.
Dri waraeTca Kak pame# OTeuPCTREHHOM, TAK X mEOCTpANHOR 1, o0coBerHo,
nepraoinoll JETEPaTYpPH. B pesynuraTe pasphe aBTOPH Hé BCErfa HOHEMAIOT
OfET RPYroro, NOYTOMY YaCTo BO3HIKAIOT OIEOKHE, 8 MEOIAA ¥ IPocTo 3abaym-
AeHs. : ‘

Ilpesne BCero, NPUBEJEM OUPEAENCHHS OCHOBHHIX TIHAPOONTHYECKUX
XAPAKTEPHCTIE ¢ YKAZAHUEM HX PAsMepuocTa A CIMHRL, B KOTOPEIX ONA K3M6~
patorca. TaM, rje TOILRO 3TO BOBMOJKHO, onpenenenns m obosnadenus OCHO-
BMBalOTCA Ha paspaboTaHEOM B TocypnapeTsenroM ONTEYECKOM HHCTHTYTE
.. Y. Basusopa IocyaapcraenHoM CTABIAPTE («T'OCT 7604-53. DuzauccKan
ontura, Ofo3naveHEs CCHOBHHNX DONEYEEY), BBeJCHHOM B peticrere B 1956 r.

MO3IKHO BANEATHCH, YTO HOMemeHnEe TAKOro nepeuHsA (HACKONBKO HBBECTHO,

A0 CHX TOP €ro B NUTEPAType He NPABOARIOCE) NOCAYMAT peny yanduxaxus

7 crampaprmsangm B obuaacTy reipodoTOMBTIDRE W TeM CEMKM HOMOIKOT YoT1pd-
HATH OTMEUEHNEeE BHIIE HEONPeReleHHOCTE HOBATEN B HEUETROCTH TEPMIRO-
JIOTHH. ' T o \

TeopernuecKue OCHOBH FEAPOOUTARY, KPaeyrolbBHM HKAMHOM RoFSpRL

 gwaAeTcH TpofieMa pacCesHmsl WBNYIeHUA B MYTSHX CDOHAX, “paspaGoreni




Bind
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4 M. . KOBIAHBHOB

pecpma Taytoro. Tpyas Xponwvcona, My, Fepmysa, Tambypuesa, Wynedrana,
(Doka, Moseda m ocobenno Hocaeanpe padorst AmOapuyMAna i BOALIABIIE~
MOI HM ILKONL COBETCREX acTpOPUBUKOB BOCHMA MO0 PACKDPHEAIOT O4CHb
CHOMRHBIC SAKOLOMEPHOCTH ONTHNCCRAX IPOUECEon, IPOTEKAIONUX B BOAAX
PASTHYANK OACCeRUOn. Jlasero ne TaK pOCTOUT JBA0 © MOTOJAKOM 1 TeXHHKOH
. YEAPOGOTOMETP AUECHU X UaMOPLH gt W, KaK CICACTBHE HTOTO, C BAULAMM cnefe-
QMESME O THAPOOUTUACCRIIX AAPAKTCPHCTHIHAX BOLHNX MACC oKeauon m pasint-
wHtx Mopeii. Orcyrornie CTAUAAPTHOR pMepHTEAbHGH alnapaType u HeRo-
> grarodiad paspaborra MOTOJURY MAGMIONCL I © MMCIOTIMUIC Y HUKASLULIMIL 1
OTHTHRMA 00pasuaMi apubopon apuBoUIT K TOMY, 4TO 9T UaBMONOHUA HacTh
penyTes rpydo U IPUMUTUBNO ¢ 38MCTHLM oTCTABARMEM TCXHHKH naMepeHai

-OT CORPEMOIIHBIX posMomrocTel. _ ~
IIpu passepTHBAHA paGor B 001aCTE IUEPOOUTUII 1 WNneraryre oKcano-
sornu AH GCCP owuto yuTelo, 4io HBPBOOYEPEIROMT sapaucil B HTOM HAWpPaw-
el SMIDIGTCA COBCPIIAHCTBOBAML CYIOCTBY IO AX 1 paspafoTia 1OBLX
METOHROB  LH/[pOPOTOMETPHULCKREX mecsenonauuit, LeTecTsoNRO, UTO TCPBMM
@aroM Ma HTOM IyTH AOIHHO fuisio GuITh COBIRHAS CTALIAPTHON HAMOPUTCILb
noft ,anm—xpa'rypi.x,'ocn;osanuoﬁ Ha HCHOJNB3OBABHN COBPCMOHHMX TeXHmde-
CKBX CPECTD, B 4aCTHOCTY, CPeACTS BIIeKTPOHHOK H [OAYIPOBOJHAKOBOR TEX -

HBK. . .
OcnoBHBaICh Ha JIGIHEX HCOBITAN I ¥ BKCIUIYaTANT OUKTHRIX 0bpasnos
NpROOPOB, CKOMCTPYNPOBAHKEX B royenne 10CACEEX der B JocypapeTsen-
HOM OITTHMYECHOM NECTHTYTE HM. C. W. Basmaopa (FOM), VBCTHTYTOM OKCAHO-
qorm AH CCCP (IOAIL)  counmeeTHo ¢ IOM u np., Owim paspaforansl
TeXIIEUOCREE  yeuaopus Ui HPOCKTAPOBAMEA ¥  HATOTOBJICHUA KOMILIEKTA
cranapTHol FUIPOONTAYLCHO  AUTIAPATYPH, COCTOAMEro w3  UCTHRPEX
ppufopoB ! Pasmeiicd  sakas da @S warotopienme. lpome TOrO, WA
OBCCHIEUCHIGT BOSMOAIIOCTIL  BHIIOAHOH A HafMIOJcHUA HA  XOAY cYyAHA u
JUIA CUEeBUAJTBHBIX paMepenyil o4eHb  MARNX ocpemerHocTel Ha Ooapurux
ayoniax B NOAHe 6uom paspaboranbl 1 A3rOTOBIOHE OMBITHBIC 00pasisL
CHEO JIRY X FEJPOONTHUECHUX npubopon. B sTolt crarhe HOCIL LEPOUifl PHAPO-
DUITHUECEIX XADPAKTOPUCTHK @ W3JI0/KeHad HCROTOPHIX OCHOBIAIX TEOPCTHHEE-
CREX TPeATOCHLIOR, HEOD XOAMMBLX AT 06oCcHOBABYA TeX WM MEBX MeTCROB
A3MepeHiil, B A HCCIe B AABACUMOCTCH MOFRI(Y PAsiIgfbiMy OnTHIE
CKUMIT XdpaKTePUCTURAMH, NPUBOIUTCR KPaTKOE OIECAHUe HOBOH THAPOOL-
THRECKON AMmaparypsl M paceMaTpHBaloTeR ocuoBUEe BOUPOCH MCTONAKE
CODPCMCHIHIX THPOHOTOMETPAUCTIIY Meperait, Msnonenno MeTOAUUCCRIX
BOIPOCOB OCUOBKIBACTCS KAK (1d AMTEPATYPHHX JAHHBX, TAK 4 B 3UaLUTCNbHOR
uepe Ha pa3padoTKAX, BEIOANEHAY BO BPOMSA DRCTIGIMIUOLNALX U ARCICPU
Motransprux pafor ma o/c «Burmsser . pa  epHOMOPCKOH  BHCHEPAMER~

TaAbHOI naytmo—uc(':,rxo:r,ona'rejmcImf'{ cranran MHCTHTYTA. v
Cratbfl 3aKAUIHAGTCA HCCICAOBAHACM sapreaMocTell MOIRIY PasiyuMHBMA
THEPOOTTIMOCHK AMIT Xupa RTCPUCTIRAME, PACCMOTPOHES ROTOPBIX HpuodperTaer
B0/ G ONPOEGACHITRLT WiTepee B CA3E € TOM, Y70 HEMOCPEACTRURIGC U3MCPeHHE
PAJLA HTUX XADPAKTCPUCTHR BOCLMA ppyHocMKo it TPefyeT upiaMeRCUnA G AT b
yoit arrapatyps. OCrOBHEBALCH Ha TAKAX SADMCHMOCTHAK, ITOIYUeHRELX TCupe-
PHMeCKH MU HANACHARIX SHCHCPIMEHTALHO, npu padorax B MODC MUAtHO
OTpANEYTLOT MIHEMAABRIIM WHeOM AMeperTi. BLojue JOHATHO, W0 shd-
WUe FTUY BABHCIEMOCTCE TAKIKE COBCPIICHILY HEOBXOAAMO jiI TOnyUcaus Hpa-
plbiEE pojcTanien il 00 0NTHACCIUIX wporeccax, IPOTCKAIUMY B MOPO.
OMIEPUEICCRRC CRABI MORLY rayGunoit pugumMocTd Gesoro Craria PTHOTO [INCHA
Y HARCTOPEIME OO QTR A XapaKTePHCTIKAMIL BjeCh 1C saTpa-
FHBAIOTCH, TAK Kak Oyiayt PRCCMUTPOHLL 8 CHe AR HOR PadoTe, HOTBAMI 5
’ e e ey OOROK FOB,
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THAPOONTHYECKUE XAPAKTEPVICTHRY B METOIIRKA UX ONPEDEJIEHHUA §

1. OCHOBHBIE I'IIPOORTHYECKNE XAPAKTEPMCTHKA.
©  OODPEJEJIEHHA M OBO3HAUEHRA

IIpesxpe seM HPHCTYNHTL K OUPeJleNIcHEAM THAPOONTAYCCKNX XapaKTePH-
CTHK, OTMETHM, 9T0 BTBHP0G 0TCMEIPRE BHAUMTEABHO Y100Hee HOIL30BATRCA He
CBETOTeXHEYCCKAMN, a dHepreTsueckiMm peanunuamu (Cena, 1949), 1. e. ome-
pupoBaTh He KOHATUAMHU ¢CBETOBOH IOTOKY, «APKOCTLY, «OCBEILEHHOCTHY
HT. ., & HOHATHAME ¢JIYIMCIH NOTOKD, (BHEPTETHYCCKAR APKOCTLY, (BHEPIe~
THYECKAA OCBEHMEHHOCTLY M T. Ji. Bume ysxe ynomunanocs, aro B raapoonTuke
BCCNCAYETCHA HO TONLKO BHJMMOe, HO M yabTpadmoneToBoe M WrdpaxpacHoe
uBNYUeH UM U OPY PellleHEE PAMA 8aJ1a% MOKRO BCTPOTRILCH ¢ HelicTsmeM NOas
H3AYUCHUA HA CaMEe DadAMunbie NPUCMRHKE DAXRANmy, KPRBHO CHeKTDAIb-
HOll YYBCTBETENLHOCTE KOTOPHX MOIyT BeChMA CYIMECTBEHHO OTIAUYATHLCA OT
KPUBOH CUHEKTPaNBHOW YYBCTBHTEALHOCTH UesoBbYECKOro Iraasa. 9meprérmue-
CKU¢ BOJIHYHHE, Ka K HBBECTHO, COBEP~
IeBHO cBOBOANM OT KakwX 6H 10 nH
OHI0 GuInONOruiecKuX ocobeHHO-
creit 3peHEA, B TO BPEMA KaK CBETO-

TeXHHMCCKEe  BABHACAT  OT HUX.
B cayuac HeoOX0oAuMOCTH IIEPEXON OF -
SHEPreTUYCCKHAX BONHUMH K CBeTO-
TOXHUMCCKAM OCYIMECTBIASTCH BeECh-
wma upocto. Jaa sroro Beobxopumo
TOJNLKO 3HATH TAK HASHBACMYIG OT-
HOCHTEIBHYI0 BHAHOCTH © UHTEPe-
CY®ICTOo HAC DPHEMUHUKA H3ayue-
n@f, T.e BAX (yRKmmm v== f(3); © g o =
o\ —nama o wanyvenus. L. L Creus oupotenerur woraanrench
B pansmeiimeM mox TEpMuEaMm HO- "B mMopcxol Boge
TOK, AIPKOCTh, CHJA CBETA, OCBCINOH- .

HOCTH M T. A. BCIOAY NOoHBMAKTCH
JHepreTuyeCKue BeJUYNHR, . . :

Bupesum B Mope Geckoneuno maamii o6rem dv = dq . dz (pume. 1). Hyers
Ha BCPXHPIO rpanb dg 9T10re 06BbeMA OTBECHO NA/IAET IOTOK MOHOXpOMaTHue-
CKEX Jyued, PACXOXKICHHEM KOTODHX B HpPefie]aX BICMCHTAPHOFO ofbeMa

" MOokEQ mperefpess. (O603BaupM HOTOK WAJYUeHHSA,. HANAKIMEN -Ha rpags,
mepea Do, & cO3nAaBaEMYIo UM GCBemeHHOCTL uepes K. . . ' ’

I pu npoxospennn noroxa o uepes o6vem dvuacts exo dd,, Gyaer morao-

. DieHa, .& 9acTe — d®,o— pacceana. KonuuecTso moriomennol m pacceannol

MOPCKOH BOAOK 9BEPTHE UBNYHUCHEA ODPefesIAeTCHA COOTBETCTECHHO SHAYGHMAM~

MH ee NOKazaTeJlell HOrJIOMENYS W PACCEAHNA, KOTOPHE NPHBAIIEHAT K YRCIY
BawrGo/ice BAMKBEX IHAPOONTHICCKEX XaPaKTCPUCTHE, o

HorxasatenmeM moryomen ns x MOPCKOR BOJIS HARKBACTCA BOIAUHNEA,

ofparnad paccToAHUIO, Ba KOTOPOM LOTOK MOHOXPOMATHYCCKOrO M3AydYeHEA,
ofpasyimiero napaaieabnbili Ny4oK, ocnabiagercs B PesyAbTaTe MO0 QHEN
B 10 pas. Iloxasarens moriouesns Takme MokeT GHTH OLNPEACIEH KK Bedd-
9@na, paphas OTHOWECHRUIO IOTOKA H3NY4YeHMA, o0pasyKINero napajiieibHbi
TIY90K ¥ IOTAOMEHHOr0 eAMHUIHBLIM 05hCMOM MOPCKOM BOAH, K OCBeMeHHOCTH,

C03]aBaeMOM BTEM IIOTOKOM Ha LEPNCHUKYIASPHOR K HeMY IJIOCKOCTH:

. den dDex - . )
o v Mg =— My o)
rie M=0,4343 ...—monyap necATHIHMX JOTApPHPMOB.

Iloxasareaem paccesnnmaaiMopekoll Bofs HABHBAaeTCH BejHUmHA,
obpaTHafl PacCTOAHNIO, HA KOTOPOM HOTOK MOHOXDOMATHUGCKOIO H3IYUeHus, -
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4 M. B, KO3IAHUEOB

o6pasyronero uapaniens ek IyuOK, ocsabiagerca B pesyabrate paccesuns
B 10 pas. lorazavesn PACCCATHA TARIKS MOIKET BLLTB ONPeIeiel kak BOJMYITHE,
PABHAS OTHOMCHAK) HOTOKA M3y YoM, 06 pazyIontero mapadae b g OYYOK, I
PaCCentnoro enmamanM o6heMoM MopeRo BOABL, K OCBCHICHHOCTY, ¢O3Ranae-

MOH 2THM DOTOKOM Ra HEPDOHNARYAAPHOT R HeMY NuocrocTn:

IDos b
M Dods Fidv

G =2 e -

(2)

Viz onpepenennit GREIYET, YT0 DABMEPHOCTh TOKABATCHCH TOIOMIeHIH |
Pacceianus obpaTua PasMepHOCTE [ANWHE, T, o, [x] = [L74} » o] == [L7],

B ruppoontuie a1ir rokasatesr OOLIMHO HBMCPANTCH B o0paTHEX MeTpax.

B pesyavrare coporymioro HEHCTBOA MPOLECCOR MOTAOTLCHIS vaccesnus
ROTOR ussyaeuna Qo, pomesnmii B 66vem do, neuRIMBacT obitee ocnadacuue,
f. 0o maets oro — dg ¢ = Qo 4+ Do g-— we OMACT, B IepBOUAYAThHOM
Haupapacauw, CyMMaproe RKOAHHOCTRO DOLJIOMECHHON & paccesancdl B woje
DUCDIHI MIAYUCUIS ODPCReNTOTCH 3009 0RHeM HokasaTensg ocnalienusd, o~
TOPBIH TAKKE ABAACTCA OAN0I B2 BaawieiiTmy OOTHUCCREX  XaparTepHeTHE

MOPCKOH - BOIHL.

Moxasaremem ocuagay CHAA e MOPCKOH BOMBI HABKBAGTCH nenuyyHa,
obparnan PACCTOANAIO, HA KOTODOM UOTOK MOHOXDOMATHYCCROTO MBAYYCILUR,
00DasyIemero mapastacin i HYOX, OCHABASCTCH B PosyabTATC COBMECTHOrO

HEUCTRI A WOTHOITen HT 1 paccestnmi B 10 paz. Iloranat

b ocaabienns vaxe

MOMET OHTE OOPefiIes AR Bosay 4HA, PASHAA OTHOWCHIIO THOTO KA HBIY 9o I,
GOPABYIOULEro TaPa i b b NydoRr u ocaabiaeniioro s pesyasrate Torjaone-
HUSA 1T DACCOSNAA ONHTHYIEM O5HOMOM MOPCROF BOILL, OCBEIMEeTHOCTH, co3-

AaBaenol sreM ofneMoM Ha 1o DEUFURYIAPHOE, K HOMY 1110CKOCTH:
J

. P AL I [
S Mg = = ME

Ovenuino, aro

£ == K g

(3)

(4)

Pauseprocts morazatesin 0ST&OHACUAR Tarona HC, KAK W PasMeDMocth
HoKasaresaell Toraciien g u paccemunst, 1. o [2] == [[,71], Bax u TOKABATESH

7l 8, UOKAZATeNL & BIMCPARTCT B OBpATHIY METDAX.
WICCTROMHOY, A FURIRG W SHOCTPAMROT aur
LHATRIT ROPNOMEHAN,  DACCONNHE ¥ ocnaben

—

ocraveHmio coera e B 10, a g oo paz {vie  e-— ocwopanme HETYDATLHR X

W FO5E

arype yacre HONL3YioTen
I, ONpenerseMBIMuY  TI0

o). B aToM ervese ot BedmTLG HEBLBAKOTCA HATY DA LU MNA

HOXQAATOTAMA NOTIAGICH I %', paccesuun o i oeaaderms g, Ouesugno,

EUXS]

e M 5w Mo w e = Mo,

(5)

Coriiacko  ypastenmo UEPENOCR  MBHYGCHI, IOTOK  MOHOXPOMATHISCKIX
TyUen, npomemeil n ONROpORACE  uope Oes wamexonus HATpaBieHMs  HeRo-

TOPRGT nyvs dz (pue. 1), OUPCICTHATCH A3 COOTHOMIOTAN

dQ

'z

e

Hurecpuposavme wroro YPURHOIIL (0@t XOPOWD M3BeCTHBIA  1ORA2ATe b IbL

SAKOU ocpaduerine Byrepa:

(D s (1)09*4.'1 .
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TUIPOONTHYECKIE XAPAKTEPUCTURY U METOLMKA MX OUPENRIEHUA 7

~ Papenerso (6) nospomser onpemesnth elife JBe BECHMA BAIKHHC ONTHIECKNO

XOpAKTePHCTHRA BONH — HPO3PaHHOCTy B Koo(mument npomyckanms. Iocaen-
_ HEH, B CBOIO Ouepe/b, OXHO3HAYHO ONpEJeNsieT OITHYECKYIO IJIOTHOCTH.
Kooddunumenrom nponyexanmuag 7 MOPCKOM BOJH HA3HKIBACTCA

OTHOIICH® MOTOKA M3JIydeHAs, UPONYIEHHOro HOKOTOPBIM CJIOEM BOAM, K IO-

TOKY W3JIyUeHUA, YNaBIEMY HA HTOT CIOMH:

o , o
=2 o 2 g8 = {2, A
r o = ¢ 10 . ' 7
Benwunpa &'z HaswBaeTcd ONTHYECKOM PAYOHHOK 7.
‘W3 papencrs (7) owesmpEO, uro xosdduument npouycxammiy T ABIACTCH
senmanHOR GospaamepHoi. : _
- Hecarmanmit norapndm eenmunusl, ofpaTHOM *KodQduUIUenHTy POMYCKARN,

HABEIBAGTCA OUTHYECKON NuoTHOCTRIO DD
' : 1 L

Hpospaunmocrrio 0 MOpcKOH BONH HASHEAGTCA OTHONIGHN HOTOKA H3NTY-
9EHHA, UPOMeAmero B Heil 083 M3MeHeHWA HaupaBleRHs HyTh, PABHENL efH-
fimffe K MOTOKY W3JIY4eHHs,, BOIENIIeMY B BOAY B BHJE HAPANNONLHOrO IyYKa.
Mnave roeops, Ipo3pauHoCibi0 MOPCKOW BONM NA3HBAETCA €0 Koo(PuimenT
IPONYCKAHMA J7IA OAHOPONHOTO cJIOA efwnmumol tonurmeel. ‘Ms papencrs (7)
CIIBLYOT, 4TO S

B =e* = 10-¢. o (9)

- Hpospaunocts § — pesmumna GespasMepuas. :
Hna snavenmit pesuumn ' m O pcerma cofmonaercs ycoime:

. : o 0T < n 0O

Ms popmynm (9) cmepyer, 4ro mnorasaTens ocyabIeHMs - YMCIEHHO PABOR
a0COMOTHOMY BHAYEHMIO JECATHYHOIO JOTApHEMa NPO3PATHOCTH:

e =lgh|. o)

Taxum ofpagom, Bemmumub & 1 0 ofuOZHAYHO OTpeNENAIT APYr APYTa.

Ecan snemenrapmnii ofsem soms dv (cM. pume. 1), ocBeljseMHi HOTOKOM
nanyuenus (D, paccMaTpmpaTh ¢ HOKOTOPOrO pPACCTOAHAS B HANpABISHHE S,
: COCTABMAOUEM YTOJ Y ¢ HAUpAaBJIeHYeM NAJAOMWEX Jyueidl, TO, BCIEACTBEO
» . HBJICHHH DPACCCAHHMA, BTOT 00BOM OyleT CBOTHTBCH KAOK HCTOUHAK H3IyueHWs,

‘ . UMEIOUAA B 3TOM HANpPABIGHMM SHEPTeTHYEeCKYIO CHIIy cBera: ' .

o A= e Ed =y Ea, o

rhec’ (y)-HaTy panbHLI HOKA3ATEIb PACCESHNA B fanHoM Hanpapaen (CopiryH,
1958). Uepes P’ Barom papeHcTBe 0003HAYCH HATYPANbHBIM HOKA3ATEIH APKOCTH
| MOPCKOI Bojni, a dgepes "F — No-pe;KHOMY OCBEIIEHHOCTh BepXHeidl Tpanm
| ofvema.” Har mspecrno, aprocrs B, mieansuo Gesnoit nosepxuocts !, neprenamn-
KYNspHOH BAUPABIIEHBIO OCBEINEHMH, ONpPEeIsIeTca KaK

I

Boz *7?. . -

1 3nech B B jadpHelimeM [0 MEANEHO Oenoli MATOBOH IOBEPXHOCTHI UOHAMACTCH
aaddyanc orpamaoman, HONPO3pavHAA ¥ HE NOrNOWAINAS HOBEPXHOCTS.
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b M. B. HOBNAHMHOR

Hopcrannas BRIpakenne mis B, B (11), vonywaom PaBeHCTBO, jaiomee Ro3-
MOMCHOCTS  ONPENeNHTE enge ORHY  BUKUYIO  THIPOONTHISCRYTO XaPaKTe PACTY-
I’(y - BOKE83aTe kL ﬂpﬂ'()CTH BOJILL.

Hovasarenewm sprocrn B Mmoperoi pogm HASHLIBACTCH  OTHOMeRue
CHNEL CBOTA, PACCOHHHOIC B NAUHOM TANPALTIeHUH  eIPHUTHEN 00hoMoM BOJIEL,
R OIPHOCTR. Ajeansuo  Gesiofl Matonoii NOBCPXHOCTH, NePHeHgHKYInpPHOR na-
TPaBnennio sygeit, ocpemapoumy paceMatprpaeMullt ofmnem:

af
. 7o . i! )
L2 T e &
¢ lf()&’lr’ (

M3 vroro pasencrra CHENFRT, UTO DACMEPHOCTL II0LABATEIs aprocrn ofparha
pasMeprocty annuet [B] = {L7Y, Tioxasatens APROCTH O0BIMHO Hamepnetes b
ofparHnx Merpax.

Ecitr us wentpa paccenpamere ofpeMa  OTHORATE BEKTODRI, paBHele 1o
Besunite NoKasaTeNo nprocTi &', 1o mosepxnocTs, orubaIomAsK KOsl HTuX
BOKRTFOPOB, OyjieT  UpepeTanints TPUCTPancTReRNOR  pacupenesienne DHepTYn
paccesnnoro ckera Boxpyr pacesarpuBaemoro  obmema. Tawas DOBCPXHOCTE
HOCHT Maspaine MANWKATD Y C bl Wowazarems gprocru [ (y). Harn
BOHOINPIBOBAHOIO chera bTa HOPEPXHOCTS CUMMETPRENA OTHOCHTENLIN JI0505
BAOCROCTH,  npoxopsuyeli  wepes HAUPABACINC  DAjaIomux  Jyvei, Hostomy
AHAMLATPNCY  DORIBATONT  APKOCTH  MOIRIQ TPCACTABMLITL  INIOCKOR  KpuBOi,
REPARTCPUYIONCH pacnpejiencie PHCPIHI DACCOANIION0 CRETA B 32BHCUMOCTA
OT yrua paccesuus, oy AAPARTePRCTHRY yenosuil paccesbun nenonnpn-
SOBANON0 CBLTA B MOPCROit Bone Oyayr jasarn cnewrpansinie BHIIRATPROL!
fokasaresut siproctn B’ (v, 3), e A~ IMMHa BOTHR BERVEEHET

Obuusit worox, paceenimsit IEMEHTAPIBM COBEMOM (o 110 LeeM HANPABIC-
HAAM, COPCUCTHTCH Lak

f‘

(DO’J == 3 .IC](U, (l—»
. M g4
i RO dw — siemenapumti Teeeuri Yros, 0Ch 1OTOpOro  cocranismer yroj T

U HATPABNCHNCM DA aloumx Iyuelr,

, Hs ypasuennit (2) mw (13), ¢ yuerow (11), caeayer, wro nowasarens pac-
CesHUA S papen

1o, . M, ,
I= \B(Mdw = S\ B (7) duw, (14)

rre M - no-npessnemy MORYIE QecaTrmInsly’ norapadmos.
s
far Kar

de 2rc7§sin vd, (15)
dor 1} .

To Bmeero (14), monywaem onomusresbuo COOTHOIICHHE, KOTOPOe Caymur jis
PACYETA NOKA3ATEISL paccestHus o 110 H3MEPCHUBIM sHavernnm B’ (v): '

™ N
o= 2M ng'm sin ydv. | (16)

0

Hure 5 reopersuecknx paborax, rax 1 npwu 00pPatoTie pesvianraTon waMepen il
R UPH DDOKSBOACTEE PARIMCHLIX PACHUCTOR ©ACTO HONLIYIOTCH e HHEMKATPHCOST
NOHAIATCIH APROCY,a KA K a 7 Prcoi paccegdun «(Y). Eexm weponrnocty
dw

Paccesauas wanyuenun Bayrpy Tesccnoro yran dw oSosnagmrs wepes (V)
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IRIIPOONTHURCHME XAPAKTEPACTURY M METONMKA HX OIPENEJAEHUA )

TO \EMEeM 0u9endice yiuosue:
( )(lw .
Are
4

wim, ppuduMan 80 BumMmarnme (1D):

pa

,1, guc () sinydy = 1. (17y
0

Wa paseucrs (16) u (17) caepyer, uro

. AMPB(v) 4B (v) h e
xX ("{/) @ pe =z o . (.L 8\}

Eean uwepes megip PacceuBajonlero omeMa IDOReCTH IIIOCKOCTH, vepnei-
TURYAAPHYIO TaRAOUIBM 1YHaM, TO TOTORW  PACCesHnoro Hsliyderus, pacupo-
CTPANFIDINECH U0 00€ eTOPOIW 0T BTOR NINOCROCTH, BHAUNTENLH0 PA3HNYAIOTCH
Mesay cobod, Tonsiro JUis anueTo MONeRYSIAPHOTO paecesmts:, 00yCHOBICRUIOrC
GUyRTYQUHAME JWIOTHOCTH, HTH TIOTORH CAMHAKODK, 4TC COOTHETCTBYeT cdiepir-
wecKoit GOpME WICWIATPHOR paccesrna (TaR HABLBACMOR BIJMERaTpnee Pesen),
Vipppratpucnl paccesuust JoKe N8 OYCHb YMCTHX OKCANMYeCKUX BOL CHITLHO
BRIEANYTLL BARPEN, T. €. B HALPABICHAN IAIAIOIMAX JTyucil U UMOIOT KHUBHAIT-
nyro Qopmy. PasiiMaile B LOTOKAX DECCEAHNOTO M3nyvenus, OTORachiiaeMbix
Briepes M IAsafl OT TOABKO 4TO  YHOMABYTOH JOPPANBYHON TJCChoCTi  (Win,
EHANe POBOPH, ACHMMCTDMH MWRKATPAC PACCelan), & OSHAYHTeNLLON Mepe
OUPeALIACT YOROLK pacnpocTpanervst cpera B mope. Ilosromy  mosunsaer
HEOOXOAMMOCTH B [FONYACHIA KONBYECTHERHBIY XAPARTEPUCTIN, GUPeCIAIONNX
pasnuue B UTHX CTOKAX. 'Ln BMHU mpaj\u(‘pm'xmi‘ M ABLUOTCA TIOKRAGATeHR
paccenans BUeper 1 HAsaj.

Horasareagen pacceanua Bucpey $ mHaspipacicd KOMUODEHT HO-
Kasatend pACCenBu, ONPEeieSHIoIKE IO NOTOKA PaccesHuolro Wisiyuesus,
PACHPOCTPAHKIONIET0CS B IPEJeNax TeNeciloro yria 2r CTepajuall, och Koro-
poro coBnYJAST ¢ HNATPARIICHAEM DAJAwIUX Jrykes:

6 == 2\ B () sinydy. : (19y

E e Y3 E |

IToranarenem pacecesH N Hasda[g 4) azeigaercd ROMUIOWEHT 10
Rasaieast paceestdusi, onpenena O BOIO TIOTORA  PacCefAHuors ualiyuenust
PAcHpoCeTPanAIOIeroca B Upeaenax TeecHoro yria 2w el apgnay, OCh KOTo-
poro VPCTRBOIONGKHA BaupapJiCeHinie Halawnmwx my‘xeﬁ:

B(7) sin vy, (20)

£
i
i
B
Wide——vd

Quesn: 0, wro UOLAZATRNRL DACCeHHI o PABEH CYMMe DTMX  LOKanaichell,
T, €.
b 1

o o= &by, (21)
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e

Yacro OKABHBAGTCH CylecTBeHHKM SHATD, RAKBH 9acTh BCEro pac’cefmﬂor‘o’
M3y UOHEs COCPONOTOUCHA B KOPyCe, OrPAHIIeHHoM yraavu 4y B Y2, T €
KaKoe SHAUCHAS ysRIps :

2
| { &y sinvay
fy==—""" (22)
‘ \B @ sin v _ o
0 .

HeobxoanM0 HORICPRHEYTE, 4710 PaBEHCTBA @) = (10), nocHyRuBIAE ANA
.ompe/ieNicHEA OKABATENH ocsablennd, & TAKKe PABEHCTBO (6), parpamaomee
saKou Byrepa, COpaBefliuBH TOJIBKO AJIS nanpamennoro,Monoxpomamqecxoro
UaryueHUA, PacIpOCTPaHAIOMeroch B ORHODORHOHE cpene. B 1o e ppeMA
IpaKTHIECKH OdeHb qaCTO MPUEONATCA HMETh JCIO ¢ PAcHpPOCTPAHEHACM B MOp®
JUHeBHOTO CBETA, ABNSOMEroca ge TOMBKO HeMON0XpoMaTHIeCKAM (cnOHBEIM),
HO W CMenaumbhM (RampapieHHHM ¥ udpy3EBM) A3NYUCHEEM. IiosroMY
B TAEPOONTAKY OHIIO ppefieNo mopATHe O OKABATEJC BEPTHKAJLBHOTO ociab-

. © jeHud, 'xapaxwepﬁaybmem':nsueﬁcﬂne cCTeCTBEHHOTO cneTa C raryGunoil. Muo-

roumnCAeBHbe PKOITEPAMEHTH, pHIIONHEHHEE B Pasnoe BpeMs PASHHMH aBTO-
pamu, ¢ HOJHEM COracHeM MOKAZHBAIT, UT0 B TepBOM UPEOAIGKEHAL KHEB-

goit ceT B MOPE ocaabaserca ¢ ray6muol mo HOKA3aTEIBHOMY B3aKOHY:
5,= 8,102, (23)

rae S, — MOTOK Hemonoxpomammeckoro CMEIIATHOTO HANydeHIsA HA ray-

Guue 21, Sz, — HOTOR TOI0 Re H3NyueHns Ha paybuse 223 2 = 227 71— TOI-

| A -TmEHa BOJHOTO 5 (): S ‘ ' i

' - TlorkasaTenxeM pepTHRKAaNBROTO ocnabuenmsa o HA )

' JHIBAGTCH BEIWIABA; ofpaTHas paccToAuumio, HA KOTOPOM HOTOK eCTCCTBEHBOTO

| cpera ocsabuaercd B pesynLTaTe coBMeCTHOTO AelicTnud DOTJIOmeHnA n pac-

| : cosmun B 10 pas. CloracEO PaBeHCTBY (23) moxasaTesb BePTHRANBLHOLO OCJIA~
Grenmsa MOeT OHTE raiKe ONpefelen KakK pasHoCTD norapmpMoB HOTOKOB
@CTECTBCHHOrO CBeTa pa pepxHeil HyisKiefi TpaHAUaX BOJHOTO caos, OTHe-
ceHHAfL K £TO TOME: ’ <

=g | 24)

22

_ 188, — g5,
Z

o

AnaJloruyHo MOHATHIO O HATYPaNbHOM noxasaTenie ocnabneHns s’ MOKeT
65iTh BBEJICHO HOHATAC # 0 HATypaJabHOM OKA3ATENO BEpPTHKAIBHOTO ocnab-
aenust ot , .

o = Ma'.

113 paBeHCTBA (24) cmemyer, IO pasmepHOCTh moxasaTend 'Bepfmnanbnoro
-ociaabaenus o0paTHa pasMepHOCTH poman: fa] = (L1]. Taxr sxe KAk B pOKa-
sarenb &, IoKasaTeab & 0GWUHO HBMEpHETCA B obpaTHEX MeTpax.

‘ MameHenme © rayounoil pacnpocrpauﬂmmeroca B MOpe NOTOK& JFHEBHOIO
cpera YROOHO xapaKTepuaosarh K O ppoAUULEHTO M HOABOAHO i
ocpemeBEHOCTHE % HOJ KOTOPEIM HOHEMAETOA OTHOMICHE OCBRIeHNOCTH
E, HOKOTOPOfI TIOCKOCTH, naxonzmleﬁca B Mope Ha raybmue z, X opuonpe-~
MeHHOMY 3HAYIEHHIO nonnoaepxnocmoﬁ-ocsemenaoc'm Eon. Hocnepnss peJna-
yyna npejfcTaBiAeT coBoit OCBENeHI0CTE ropﬁaomam,ﬂoﬁ IOCKOCTH, pacmo-
ROIKEHHON HEHOCPEHCTHeRno 10oA NOBEPXHOCTHI0 MOPS I ocpelaeMoit TaRnM
.o6pa3oM LOTOKOM eCTeCTBEHHOIO CBETA, yiKe npeTepHeBHUM orpasienne 1
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xpeaomuenue #a s1oif wonepxuocry. Torga
. o
o= e (25)

B .Sonpimmnere CAYYAcE PACCMATPURALTCH OCBEIERHOCTH CBePXY K, B CHE3Y
£, TOPUBONTANBHEIX TIOREDXHOCTEH, PACTIONOMEHNHIX B MOPe HA PABIHULELX
aybnsax, I'padmw dyrrmmnt 4 == % (2) gacT BATGIIACE HPEFCTARICHEE O Xa-
DANTCPE BEPTUKATLIOIO PARCAPOACICHTIA OCROMICHHOCTH, CO27aBacMoll ecrect-
BEHYHIM CBETOM.

K uveay secrma BAKBLIX TJPOOUTHYSCKUX XAPAKTEPHCTAK TPEHANIEHKET
HOoDOuMenTH! PUQGYIBOro OTPaIKElN M APKOCTH MOpA.

Hoopprumevrom pmpdysnoro orpaskenusa mopa § wasm-
RALTCA OTHOUIRHMC NOTOXa JUDPysuoro wdiydenus {7,, wyywero ma cirybune z
K NOBEPXHOCTA MOPA, X MOTOKY €CTECTBEHHOTO MHAnywerus &, WAVIIero Ha
TOB e TIYOHHE BOPIMEANBHO BUH3, B riy0hL MOps:

Hovddunmmenrom AprROCTH MOPHA ¢ o UABKBACTCH OTHOUIEIHE
ApRoeT madidysmoro uawydenns By o, WAYMETC W3 TONMY MOPH HENOCPeji-
CTBEHUO {T0J{ €I'0 NOBEPXHOCTHIO B HANDPABJICHUA, ONPEIENAeMOM YInamu 6 u ¢
{rre 0 —semuTOe paccTosHMe, A4 ¢-— AIEMYT), K APKOCTH B, wieaiubHo G-
JOH MATOBOH WOBCPXHOOTH, OCBOUICIHON ECTCCTBEHHBIM CBETOM:

S LN (27)

pf), " Loz

xie Fo— OCBENIGHHOCTS OBCPXHOCTH MOPA.

3aBacAMOCT KOHGOILUENTA APKOCTH MOPHA OT JIIMHHE BONHR W3IydeHHs A
XAPAKTOPUBYET PACTPOARJCHUC DHCPTHH B CHEKTPS MBIYYCHAS, BLIXONSIMEro
M3 TOMUM MOPA H, CUHeOBATONLHO, OUDAAESTeT ero cobcrTpedHsl TiBer .

, Ws oupepenenwit caepyer, wro kosdmmuentsr %), § u ¢ — penmuniasl Ges-
PABMEPUBLIS,

fipn paccennns cper wacTiMHO TOAAPUBYCTCH. B CBAT ¢ 3THM 1N pelie-
VTR HEKOTOPHX 38/aY HOBHUKAET HeOOXOMMMOCTL B MOJYYOHHH XAPARTEPHCTHR
DOIIPUBALKUY CBeTa B MOPCKOH Boje. F 0CuOBHRIM 73 HMX OTHOCATCA CTEHCHE
nospiprzanun £ n cremens jenoaspisanmy Q.

Cremewvro nmoasapunaanuy £ dashblpaercd OTHOMIENM® MAKCHMANLHON
P23HOCTH TMOTORCR JBYX BIAUMUO TCDPHEHRHKYIAPHO HMONAPHIOBAHURIX COCTAH-
JBHOITEX, HA ROTOPole MOjKeT OBTL DA3AOiKeHO aMHOe YACTAYHO MMOJAPH3O-
BAHHOE HOAYYCHME, K CVMME DTHX JIOTOKROR:

P, — O N

P o L (28)
®. 4 By

e D_-—{OTOR YACTUUHE HOJSTPHIOBAHHOLO HINYYEHHA, DISKTPHYOCKIHE BEK-
TOP KOTOPOTrO JIEHMT B UNOCKOCTH paccedHus, a (&) -—HoTor 1010 JKe waiy-
GO, BIORTPUUCCHUH BCHTOP KOTOPOTO NODHOHIRKYIAPEH JTON ILIIOCKOCTH,

1 B ovaawne o7 BIUINMMOTO IiBeTa MOpH, KO’I‘pr(f’i 3ARUCHT OT COCTOAHUA C1'0 NOBOPX-
HOCTH, obaaunocT o yirae cpeniey I{“'I()JIIO,TUX FeaH, coberre HRBI IBCT MODA ONPEleNsTeTes
TOJABKO (I)H.'Bl’)l’{()-XHMH‘!(‘(‘/KHMI’! XAPARTEDHOTHRAME  BOAS B TOM HIR MICM paﬂ(ﬂﬂ), B uo-
Q'I’OMy AMEHUO OR MOMECT ¥ JOJUIHeH RTepecorath oKeaHonora, I‘szp()rpa(ba, MOPCIIana -
TRAA W OT. Q. _ : :
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Benmunna ‘
1--p
¢=i77p (29

HOCHT HABBAKMMC CTEe N CeW MU JFel oy Dusanuym :

Hanexo me peerna JUATHBACTCH, WTO NORABATENH ocualbiaenys, nOIIome-
WA W PACCOAHIS JJTA HAIPABACHLOrO HBAYHCHRA 00 CBOUM 3HAYCHUAM CRITHO
OTJAMRIOTCA OF 9TUX IKC HONazaTeTeH A Rugdyanoro uanyuernn, Onpako 510
Pasumue uacto He HAXOANT OTPaNMCHUA B Cliequauaruod aureparype. Oupege-
M OTH XapaRTePUCTHRY CHOAYIOMAM 0HpazoM.

MToxasarens dornomenusn pandpdysuoro RBIYAe-
HH S 0 — sesnynua, ofparnan PACCTOAUNI0, HA KOTOPOM TOTOK 1 O -
é ' HOCTHIO DACCEANHAOro UBAyuenys ocafulsieresi B peaysbraze

worromenna B 10 pas.
IHoxasareas pacceanwa pgaddysnoro B30y e~
Hn'a b - peamvnna, oGpaTuans pacerosmpio, ua KOTOPOM TOTOX IOMNHO-
CTLI) PRCCCAHHOTO BAAYYCHUA OCHAGAACTCH B PesyJbTare MuoroKpaTHOro
paccesumst v 10 pas. : .
Boune ot pavi onpepesenns TOR82ATCACH PACCOANTA BIEPO) & w mazay
| Q@ IIH HANDRBICHHOIO N3 yoemna. nsa pacemorpenust nanGonee HACTO BOTRC-
HEWIRCT A B DRaRTREC CHyuas pacupoct FPaneuns €peta 0T HOBCPXHOCTH ®
rayde MopAa W B ofparion HAHPaBUACHEN BBOACM TAIHC e MOUHTUH U s
AHPG Y3I0I0 RaAyICcHa,

Horazsarencem PacCcuvA®UuA uuddyssvoro MBIYY -
BUg prepen & oyiem nassiparn NOMIODCRTY S0KABRTCAN paccessms b,
OUPCALARIOMYIO TOII0 HOTOKA HOMHOCTLIO PRECCANEOFO usAyYenus, pacupo-
CTPANAgIoTieroca B MOIJ‘G B rApeneax Teaeenoro yraa 2 r (.‘:'J‘Opf‘l,fll'lii}l, OChb LOT0~
POTO HANpaBACHA BCPTREANBIO REUY, B rayib MOpSL.

Howvasarcacewn baccexnrun nuddyasnoro H3AYY e
HRA Masapg p 6yned uasssacn HOMUOHCUTY HOKABATCTH paccennns b,
OLPEIeRAIOMYI0 N04I0 MOTORA TONHGOTHO DACCCAHNOTO HRBIYYCHRAH, pachpo-
CTPAHAGILCIOCH K MOPE B UDEACTAX TCACCHOID yraa 2z eTepajmal, och KOTO-
POTD RaNpaliIChia BePTURALEHO BRCPX, K HOBUPXHOCTH MODS.

Hoxasarenen ocaabrenuan hudpvivoro E3aYY e
RAA € UA3NBACTCH peawumua, o0paTHAH PACCTOHNNI0, Ha KOTOPOM DOTOK
HOTHOCTLI PACCeUANQOro nyag yuienun ocrabaserca » pesyaprare
COBMCCTHOO NCHCTBUH TOLAONLCANT paccesuna 1 10 pas.

Owesnpao, ure

e b, (30y
» b iz &" —i—- V<d (31)’

Kax » apemue, Oyner ofoswadats HATYPANBLHHME MOKABATCAN norontenny,
PACCCABUA W ocaaliictua yepes a'y by, wpuvem g = 0,43 a’; b = 0,43 b

¢ =043 ¢ _ .
B sarusouenue storo Pasesa OTMOTHM, YTO AHAJOPHYNG OPBHSATOMY B Mo~
TCOPONOT UM M, B RaCTHOCTH, B OITHRE aTMOCHCDRL, HOUATHIO OLTHYICCK O AL~
HOCTH BAKIMOCTH B PWADOGITURS UPUMELACTCH QOHATHE IAYCHHEl BRAKMOCTS.
Tox rua YOuuHOH BR SuMocrg H waxoro-mmbo o0beKTa HoRE~
MACTCA 1O HPejoabioe pacerosmiue, M ROTOPOM 5T0T OGBRKT, TeoMeTpLvecHm
AOCTYNubE uadronenuo, sugen DR IABNBIX YOOOBYAX OCBCMCHUA ¥ JAaHIBIY.

) OUTUYRCKRRY XAPAKICPICTURAX MODCKOH RO,

B oxeawonorny nanm LBHPOKROE pacipocTpanenne xad onenns R& €Ipo-~
SPATUOCTLIN H €IHETOM» MOPCKOIT soast. Hps srom woy LPO3PAYHOCTBIO BOH L~
MAeTeH rUyOREa RUNENMOOTH HOTRYMEHIoro B Mope 6ea010 cTaujaprioro -
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€K&, BHpaeHHas B MeTpaX. CoBePMErBO OYeBUIHO, YTO T4 BANYMER COBCEM
He PaBHONEHHA OPO3PAUNOCTH MOPCKOH Bolkt § B OGBIMHOM $HBTYCCROM CMBIC-
Jie, oupepensemoid papencrsom (Y). [losromy = JanbHelitiem, BO n3bexasue
HOTOUHOCTeH, DesyinbTaTH maMepennd WO AECKY OYAYT HMEHOBATBCH T I y-

. OGEHHOM BAAMMOCTH AHUCKA WIH OTHOCHT &N b HO K np o
3padvHOCT>H 0 A Ilog nBeromMm mopexoi o C nonuMaetcs HOMED
PACTBOPR CTAHNAPTHOM MKAJB NBOTHOCTH, OKpacka KOTOPOro nauboiee Gana-
Ha K npery crojla BOMEL BAN MHCKOM B MecTe HaGJIonenui,

2. HEROTOPHIE OCHOBHGIE HONOKEHAA TEOPHY o ®
PACIUPOCIPAREHEA ABIYYEHAS B MOPE

He ppapascs B 16TAIbHOS PACCMOTPOHME CHOMKAMX BAHOHOMEPHOCTEH pac-
'TUPOCTPANCHUA HBNYHEHHAA B MOPS, GeayCaOBHO BRXOZANGE 32 PAMKM HACTOA-
meft palorsl, OCTAHOBAMCA TOJbKO HA HEKOTOPHX OCHOBHHX TEODETIYGCKHX
TDOJOMKeHUAX, HEODXONUMBIX Jijist BHGOPA M OFOCHOBANKS TEX WM KHEX METOJIOB
H3MepeHul FHJPOONTUYCCKIX XAPAKTCPACTHK M PACCMOTPEHUS 3a5HCAMOCTERH
MeAy neMu. [ oToll menu pocuonssyeMes mecuaemoaumsiva B. A, AmbBap-
nymana(1943, 1944), A. I Tambypuena (1924) u K. Wgaeda (1950).

Bonpoe 0 pacsete cueroBoro peskaMa MOpA CBOZUTCH K POMICHHTO ypause-
HH PACHPOCTPANCU B MBNyUeHns B NOTAOIAINMIed ¥ paccenmnaioniedl cpeje,
T. 8. K POIICHAIO TAK HA3LIZACMOrO YPABHOHEA TePeHOCa HBIYUCHIES, KOTOPOe
Moser OBTh 3aOMCAHO B clepyiomei ofmell dopue:

AT (32)

- Yepes J ofosnavena HWHYCHCHBIIOCTE H3OYUCHEA, PACIPOCTDPANAIONICIOCH |
B cpepe B Hanpapiennd [; wepesi — Koddhduiment H3OYYCHAA, 4 yepes g’ —
HATYpAIBHbLE HoKasatens ocnabnenus. B sajavax rupoontuka Momuo npe-
BebperaTh COOCTBEMUMM NBIYYCHEOM MOPH & CYHUTaTH, YTO MBAYVYATCAbHAR
CHOCOONOCTE MOPCKOX BONM PaRHAa ¢e DACCEHBRIOIIEH crocobuoctu. Torpa
KoapuuimenT § GyaeT BRpaskaTh KOJUYECTBO BHEDIWY, PACCEANHOe eumuniel
06BeMa BOAIBL B AUANNG TEAECHOTO YA, OCH KOTOPOrO COCTABIART YTOd Y
© HANPABJIGHHCM HANRIOMUX Jy9Yel:

im%%ﬂﬂﬁmo (33)

JT0 ypannCHHe HOCHT HAZBAHWE YPABHCAHH NYIEBONO PABHOBCCUA,
Pacemorpim cravana pauGonce mpoctoii cayuail — ocuabieHze Hampas-
JICHHOrO UOTOKA (HAUPUMCD DPAMBIX COJNHETHBX Jyueil), pacmpocTpaHaoNe-
TOCS BOPTUKAILHO B IVyOh MODA B HANDABJEHMH OCH 2. ¥ paBHEHHE HepeHoca
UBIYUCHUA BANUMETCA B HDPOCTOd dopme: ‘

Tl (34

Warerpupys vro yparnense n mepexons oF HTEHCIBHOCTH UBIYICHUA K 10~
TORY, HOJyYuM yiie yOOMAHABIUMECA BriNe 3akoH Dyrepa:

D = Dye'z, (30)

W3 mpocras reomerpuueckux COO0pasKer i CileIyer, YT0 eCllif COMIeTHLIe
Jy9d HajalorT na MOBCPXHOCTL MOPH HE OTBECHO, a WO HEROTOPHM YIiloM
9, rae 8 — scumrpoe paccToAsue  COJIHDA, TO B CAyUac TJaalkol
HOBCPXHOCTH MODA NOTOK HANPaslCeHuoro naayuesna @, nocrarmnil ray0amst
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z, OypeT coeTaBaTh. ' .
B = Pye—e'2oect’, ' {36%

rge, B CROX -0uePeub, 0/ yroJ mpesoMICHE COMIOTHBIX nyuell, CBIBAHHEIR
¢ BCHUTHHTM PACCTOSHEEM CONHIA HPOCTHRM COOTHOWICHAEM: -

sinf’ = % sinf. ‘ 37y

3neer uepes n o0ozHAYEH IOKA3aTeNb NPCIOMIEHHI MOPCROR BOHH.

Tlonomus B mOKazartege cTenexm upu ¢ B popmyne (36) e'1 = g'sectd’, aro
coorsercTnyer GopMaNbLHO daMeHe YROIAUCHUA ByTH HANPABISHAOTO H3JyYe~
HEA YBOAMYEHWOM 3HAYCHHA MOKARATONH OCHAOTIeHMs, 3aKOH Byrepa Momam;
3aMECATh B CHENYIINEM BHLE:

’

@ = Dpe™F . (38)

Brime yike YIOMWHAI0CH, UT0 3aKoH Byrepa n Taxoi Qopme cupaBeiius
TOXBKO OJif HAHPABIEHHOro MOHOXPOMATHLIECKOL O M3~
AYOeHAs, PACIDOCTPAIUOMEToCH B O KO PO H O # cpefe. Ilpzm meopmo-
popEol cpege, HO MOMOXPOMATEHMCCKOM HBIYIEBMN, BMECTO (35), mMeem:

4 .
- S e'dz
G) == G)O»e o . (39)

Ecam B MOpe pACHpPOCTPAHHErCsi IOTOK HEMOHOXPOMATHHECKOId, HO Ha-
{IPABHEHAOrO M3JyYeHHsa (HanpuMep HOTOR HPAMBIX CONHedHMX Iryde#), TO
Jaxe B BTOM CPABHATENBHO HPOCTOM CAyHae MIMeHeHHe & ray6uuao# paceMar—
PUBAGMOTO MOTOKA HE MO)XOT OHTH BLIPAMKOHO NPOCTHM SAKOUOM ocnabienus,
vaR KaK NOKAsarTedh & CTAHOBHTCA BABUCANIEM OT PacupefieleHUS SHEPrIi
B ClieKTpe marysenus. B cBO0 odepenb, HYO pACHpeieseHnne HeIPePLBHO M-
gAeTCA ¢ THYOHION BCIEHCTBHE CETEKTUBROCTH HPONCCCOB UOMJIOMERMA u
paccesnvst. IloaroMy pae B caydae ONFOPONHOE Cpein MOKA3ATEND g’ Sypmen
ARMATHCH GYHREHEH He TOJLKO JIJIMHEL BOJHE A EO @ TayOuus z, T. e. & ¢
=¢'(}, z). Bsegem monsTme 0 HEKOTOPOM CDCJHEM 3HAMCHAL nokasarena e’
IJIA GOTOKA M3AYUCENS, SAKIIOYSHHOTO B MHTEpBaJe JioiH poan (A, Ae} u pac-
BPOCTPAHAIOMErocH 0T DOREPXHOCTH MOPH IO rayOmus z. B crny saxoHa CloexT-
PAMBIOCH AJIAETABHOCTH WOTOK HEMOHOXPOMATIHECROrO M3y HCHIA @, ua ray-
6ave z MOKer OBTH TPEICTaBIeH KaK -

" .
®, = ©:.an, (40
Ay
rae @y , — MOTOR MOHOXPOMATHYECKOTO B3Iy IeHNS, BaKMOYEHROT0 B HATCP-
pade pmE soxa (A, A - d)) ma raybuHe z
Cpenviee snavenme & HAXOAUTCS U3 PABEHCTHA (35):

Ae
)

~
e
=

5 e ) (4‘1)‘

18 ©) — NOKABATONb OCHAGIEHEs MONOXPOMATAIOCHOTO WINYUeHHA B HATEPBANE
poee BogH (A, N 4 dX). ,
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15
rFC‘P}I& BARKOH OCJIHﬁJTeHHH norowa w eEMCHO X p oMartm YeCcHKor C, 0w a-
0 p aBien noro Hf‘.{ﬂy‘(eﬂﬂﬂ nplﬂﬂ/l.\/lﬂﬂ'}' BH}};:
z
— j Bz
{D = (an ? ¥ (42)

osr coysas puesr POCTDAHCNIA B cperte rompro mhdysnoro mamywormy
v o 1 o ’
- i . -
PRYBIOro mox yrsom § g fepravann, B, A, Avbapuywsm (1943)  waxomur
pelrenae ypapuenay lopenoea manyagiun BHpe:

b (0) g Hw
VSR A : 45
1 keos ( )1
TA® ©— omraascray riyBuma, b(0) — HEROTOPas PyrEIMT, sapuesnag  or
YLIOBOTO pacnpesemenys IBOPINR wanyaenusn, ... Hapamerp, sasueammi or.
MHAMKATPRCH paccesumy u 0T cooTHOmeHMs MEAY paccesmmen. 1 o0
ccaabnenmen:,

,Hﬂﬂ u'pem'lymecmemm paccexmammnx cpejr napaMeTp k t’)T{pe,L(BJIHeTC?(
Xan

k) (T @, (44y
- i - o o
ThG & — H0Jin paccegrzmﬂ It DOIIe M OCJIBGJIOHHH, T €, .8 == -é-, & xI'"*- nepﬂmn_

Koaddumenr n pPasHOMeTT BIJWRQTpACH paccesmmg p PAR H0 wonmmoman
Jle;{famq)a: "

X
Ty == B z () cos y sin vdx.

Oexonnsie SAROHOMEOPHOOTH  RauGonee ~obmero ciaynam T PACUpOCTPaHeHn s
B MOpe cMemammora, 1, o, OMIOBPEMeRHO  mapasienmopy n neddysaora.
HBLyuennst (anapumep, CUTCCTBENIOrD ¢Beta nipm COIHLS, We 3anprTOM o6ys-
KaMa), paceMorpums, Saanpysics, wa TCOPDETHICCKAY  paspaGoinax A. 1. Taw-
Gyprena (1924) n Boseda (foseph, 1950). Hpa wrom OFPAHITTIMCS  curyaaen,
Korna Mope nocrarowo PIYOORO, 1. ©. worma OTpaMenne or g HB, BI@sier.
B MHTEHCHBROCTY, pacnpocrpamsiomerocy g MOpe mamyvenas., Tagxoe mpemn-
ACMHOHNS ROosme Rouyerumo, rax gax YH® Ha pacerosaum, PavHOM  riyfine
BUANMOCTY Jucra, ansbeio gua TIDARTHYCCKE MO cwasnBaercy,

o wecneonams JaronoMepuoctelr  mamenenmy HOTORA  MBIyyenmsy S,
Bmsxore i Buddyasnomy, wiymero n FAY0h - MODH 4 ToTORS . R, pacapoctpa-
wmowerocs s mope BOPTUMBANEHO  BBepX, ® oro vosepxuoern, I'ambypuen
CoCTaBIger cienyongye YPaBHeHus, UpexcraBusuomme ¢obol YpaBuenus nepe-
HOCa manyvenwt, ssumeamme 5 Passepiyrom supe (5 wammy 06031-1aqommx):

ds

(45)
dz

— E = el R us.

Tambypues Pemaer »ra ypanuowps COBMECTIHO  0THOCHTOmLIO BeITMYHEH
T s KOTOpas, corsacmo onpegencrum {26), upegcraniger coboit Koadummerrs
augdysnoro OTpantenns mops {. Pemeuge BAXOMuTCH B Buye:

I S BT ) i P
Coo e bRVl F 2y (46), ‘

L\ }L
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L - Hanomumu, uro 4epes ¢ 0603Baten NOKA3ATeNsh NOrNOMEHHS, & 4eped i — I0-

B HKasarellb PACCOAHMA HA3aN AAA Rad@ysHoro mINyIeHuA.

[ ' ‘ Pacemorpsm Temepn pacnpocTpancHie B MOpe OJXHOBPOMOHHO M HAIp a B-
mernoro ¥ xudPysHoro usnyvenuid. Bumenum na riayGupe z u3 ofiero
JoToKa usjIywenus S ero KOMIOHEHTY F,.IIpeXCTaBIAWINYI0 coGol uneto mud-
$ysnrtit motox u oGosmaumm MO-TipesKHEMY HaNpaBRERHEI NoToK yepes O. B srom
ciy4ae cucTeMa ypammenmit (45) lamGypuesa goswkua GHTH HOTONHCHA wiCHAMY

S 8D n O, yuurspaloAMA HaMenesue motoxos F m R 3a cwer joGas:tesms

e : ROMIIOHEHTOB paccefsiHHOro BHepex (mOkasaresth 8) WHasap (moxasartens ¢) ns-

R nydennn Hanpassensoro notoxa ®. Torpga, smecro ypassemma. (45), mmcem: -

v

o e —F —uF +uR + 50

) dz i :

e , “dR . St .

_WJ;a——aRwy.Rii—.gLFf}jcp@ » L ‘(47)'
N S S

. Tperve ypasmemme 9TOfi CHCTeMBl LpelcTaBAfeT coBoit He pas ye YIOMIHAB-
_JIeecs BHIMe YPABHOHAe HePeRoca WM3JlyeHMA JIA HADDABJICHHOre HOTOKa (34).
BeeneM Taxue ke rpaHmYHble YCIOBHA, K&K M NPH MHTCTPHPOBAHUE yDPABRE-

= mun (34), T. e. mouokmM, uTO SRR ‘
. . - .@(0)__2 D, F(O) ﬁpo 7 S = S

o Unawe. rosops, obosmaanv wepes @, F, u Sy COOTBETCTBEHNO NOTOKH Ha-
' npaBjiedioro, pudPysaoro u o0imero (CMemaHHOro) M3INYYEHHS, TOJLKO WIO
Bomejmero mof HoeepxHocTh Mopa. Ilpm arom ouesmgmo, uro -
i So m F 1] + (DQ. ’
Pemenme cmetemnt (47) Mosed (mepexons or wmaTypamemeix roxasareseit
b3 nec;irnqn:,xm M COXPaHHAA HAaMH oﬁosnaqeggg) HAXOJUT B BYLe: '

o S = IS8 + na®, (1— 10-(i——q)z] 10~ ‘ ‘ ‘ |
R = -[-So + ng @ (1 — %Z_}f_{ 10ff‘fq>’] 12210", @y

q+a

B erux pasemcrsax o0Gosmaueno:

=R, IR YT T, ()

,52....42 ‘?___qs N

Ocranbure 06osHavenns mpemHme.

@usuveckuil CMEICI HAPAMETPA ¢  CTAHOBATCA FCHEIM W3 CIEAYIOMHAX
coobpaskenuit. Eciu B mMope pacnpocrpamsercs TOABKO - nupysHoe u3nyvenue
{Hanpumep, nps NomHORX 06kaumocTH, Tpu pacnpocTpaHenu JHEBHOI'O cheTa
Ha JOCTATOYHO GOMLINMX TiIySudax, UPH 3HAYATONHHOM YHAICHHE OT HCTOMHM-
KOB MCKYCCTBOHHOI'O OCBeILeHHA ¥ T. 1.), To ypasmemus (48) cywecrneunso

- ynpowaieres, Tax xak @, cramosurca pasHM Rymo, a Sy = F,. Torua

F = Fy-107%,
R = Fog:: -107%, (50)

Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7



L et

Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7

»

PI/IILP()OI'XTL’I"{EGi(I{IE XAPAI(T'EPYLCTMHYI 7 METOIAPHKA UX OUPEIENRHNM 17

L]

He/pyHO BEAGTH, UI0 XEPBOE YPABHSHNE COBOPIIEIHO AASHTHYHO BAKOHY
Dyrepa, a mapaMerp ¢ UpPeicTaBIALT cofoil He §TO MHOE, KAK HOKA&3AaTOdD
ocnabnenma fuGPVYaROro WBRAYUCHNHT B moperoit Boje ¢, T. €.

(me=Vi@EFm. G

B sajcmouenne orMeTsM, o ypapHenus (48) u (50), erporo Topops, cupa-
BELIEBH TOUBKO A MOHOXPOMATHTIECHOTO CBETA. [pu rouHmnXx pacderax,
CRASAEEHX C PACUPOCTDAHCHKCM HEMOHOXpOMATHHECKOTO UBIYHeHUA, 3HAYe-
WHs ToKazaTeNell & W ¢ == ¢ ROMKHBL 3aMCHATBCA AX CPOANUMU BRATOH MAMA,
PRTCIACMBME AHAMOrMHR0 (41).

3. OCHOBHBIE BOIPOCH METOHKA
YUAPOCUTHIECKHX H3MEPEH uy

H ynciy OCHOBHEIX 3a3fa¥ I'MEPOONTAYECROTO ECCJACNORAHUA TOTO WA A0~
'r0.MOPA MM OKeaHAYEeCKOro PaiioHa OTHOCHTCS: 1) mosydYenHne CIHOKTPATLUBIX
XapaKTCPUCTHK HPOBPAYBOCTH BOJBL HA PABIAMHBIX raybunax; 2} pacyer cBe-
TOBOTO PEIKAMA MOPH; T. €. pacucrt OIS UBNYUCHI, co3aBaeMoro oeTecTBeH-
HHM CBCTOM B J00OH TOYKE €ONIA MODHL, ' : :

Ilepsas a3 oTHX 3aja% Tpelyer HJIA CROELO PeIIoHMA SHAERA TONLKO LHOKA~
aaTeNoH OCIAGTCHMS CBeTA B DABIAYHHX YYACTKAX CHEKTPa, ONMPERC/IACMIX
copeprrameicss B BOJe opranuyeckol u HOOPTaHHYeCKOA B3BCCHIO M PACTBO-
PEHHLIMA B BOAE OKPANTCHHHMA OPIaHIYeCKAMN BEULCOTHAMIL. . )

Pacuer CHOTOROTO PEsKIIMA MOPH CBOJUTCHA K PINGHHI0 YPABNEeHNA IEPEHOCa
asaysesns. JuA pelieHns 91070 YPABHEHHUA, KaK DT0 CAGAyeT 3 Npegbly-

TEiero pasgena M 3 PACCMATPHBACMEIX BHUKO 3apUCAMOCTCIT MeMIy pasagd- -
HEIME  THJPOOTITANECKEMY XA PaRTeDMCTHKAME, OKABKBACTCA FeOoOX0TnMbIM
AEAHEE CAONYIONEX BeJUWAN: HOKAZATCNEH MOrIOMeHAA, PACCOTHUA U pcaab-
JeHUACREeTA B BOJE, HUANKATPHCH PACCedH s, IOKA3aTeNA BEPTRKAIBHOTO 0CHA0-
menmst W KoadpanuenTa HuddysHOro orpaenya MopA. P HpaKTHIeCKAX
3aJia4, CBABAHHELY ¢ BHUMOCTHI0 HOIBOAHBIX 0BLEKTOB W UX MACKHPOBKOH,
tpebyer, Kpome TOro, clle 3HAHUK Ko3hPUIEEHTa APROCTH MOPH. Lag non-
HOT'O PACYETA CBGTOBOTO DCIRMMA MOPH, TAXK e KaX i AMIA OTBeTA HB8 MHOI'HE
BOITPOCH], BHBATACMHE PASBATACM MODPCKOH TOXHUKM ¥ IOCTABOBKOM cOBpe-
MOHUES. FHAPOGHOMOTNACCRILY MECICAOBAN U, HeoOXOAMBL AN Hble O ¢ T 6 K T-

padbuHX  XapaKTePACTUKAX HepeuACIeHHEX HIeMeHTOn ocrabrenusa
UWaiVUEHUA B MOpe. :

[ins onpepenerms rEAPOONTHILCKHIX XAPAKTEPHCTAK CILYIHAT MOTOJH KaK
REUpCpEACTHEHEbE, TAK X AabopaTopHEe, T. 6. MBMCDEHUA MOYYT TPOBOJHTE~
51 pUBOPAME, HOTPYIKACMEIMA B MOPe, WM BHIOINATLCA Ha rnpobax MOPCKOH
BONH YPE HOMOINE ANIAPATYPH, Haxopsmeiics B CyRoBoil radoparopan. He-

ROTOPHE W3 TOJBKO YT0 MOPCYUCHEHHHX XaparTepACTHX, Takue, HANpUMED,
KaX IMOKABATENh BCPTHKAIBHOTO ociadbiaeHnsa u KOP(AUAEHTI HPKOCTH H
K YHOT0 OTPAIKEHAS MOPA, MOIYT OHPEASNATLCH TOALKO U3 HEHOCPeNeT-
porubix waMepenmid. HewoTopme jxe, Kax, HaUpAMED, WHAEKATPHCA paccef-
A, Ha060poT,B HACTOALLEE BPEMI MOIYT M3MEPATELES TOABKO B aab0paToOpPHELIX
yepopmax., Ofsa u3 BakEeHmmX OLTHIECKNX XKapaKTCPHCTAK ~ COOKTPAJIH-
Ha# UPO3PAYHOCTE MOPCKOH BOJNBL, — OJHOIHATHO OHPCHCIHSTIONAas e CIHCKT-
paibsEe TOKABATEIH ,0CHACHCHIA, ~—~ MOIKOT MBMEPATHOA KaK HENOCPEeNCTBOH-
HO, TaKk ¥ Ja0OpaTOPHLIMA MCTONAMAH. HernocpejicTolse WaMepenus, [0-
CTOMHCTEA KOTOPHX COBEPIUCHHO OUeBAAHM, 0Ba{aloT B TO JKe BPeMA TeM Kpy-
HBIM HEHOCTATKOM, WTO TIyOuma MHOrPY/HEHMSA COBPEMOHIAIX OWTHYSCKHX WPY-
G0poB, CBABAHHEX C CYAHOM kabesacM, BECHMA OrPAHAYCHA M HPAKTHTECKU HO

2 Tpynm FH-Ta OKEAHONOrWH, T. XX.XV
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.

mpepumaer 150 — 200 M & TO/MBKO B PeaKEX cayYamx (mpm ycaosmm npmmes-
HEBUA O4eHh NEIKHX' H:HPOYHHX ReCYNIMX KapoTesubix kabexeif) mocruraer
400—500 u. Msmepemun ke Ha mpobax MOpCKOH Bop, HOJTYYaEMHEX U3
baToMeTpoB, eCTECTROHHO, MOTYT UPOROAUTECS {0 OYeHD GOMBIINX ray6an. Tax,
HanpuMep, npu paGorax Ha .o/c «Burasmy onpencienns onTmucckux Xapaxre-
prcTEk npopopmanck no raybéumn 9400 M. Ipr naGoparopusix mecaemopammmx
A¢rve BHOONERTE MBMEPeHNA B PazimunNx obmacTax CHexTpa, HpwYem Kade-
CTBO M3MepeHAH 3HAURTCALHO MERBIIO HOABEPIKEHO BAMARMIO HOPORHEX yeao-
' BHH, YeM UDH HeIOCPeRCTBEEAKX HalioNeHusIX. Hpynsum segocraTiom nabo-
PATOPHHIX HCCACHOBAHRI ABJACTCH HEBOSMOMKHOCTD eTANBHOTO S0HINPORAHUA
. . BEPTAKANBLHOTO pacHpefielelns OUTHYCCKAX XaPAKTCPHCTAK, B TO BPeMA Kak
h . Ipa HENOCPEACTBORHEIX MSMEPEHUAX 3HAYCHHS OTHX XapPaKTEPUCTHK MOIyT
‘ . onpesiessiThCs OYeHb qacre. Ilocaennee ofcroarenncrro upmoGperaer mechma
, ' CYIECTBCHHOE 3HAUCHMC HPH MCCNC[OBAHNH €10eB ¢ IOBRINCHHHM COJNepIKA-
ve o HEeM (nTO- M 300MAANKTOHA, HPH ONPEACACHAN MECTONOMOMEHUA CI0CB CKAY-
' ' : Ka nxotROCTH W 7. J. Takmm ofpasom, xak ToH, Tak u Apyro# Ipynne Mero-
HOB IPHCYIK ONDeNSJIeHH e [IOCTONHCTBA M HENOCTATKY, W 060 oTH IPyusH
OYHIONL HE WCKJIKYAIT, a NOUOIHAKT OlHa APYTYI0 u.npm paforax B Mope
ROMMHN OPAMEHSATHCA COBMECTHO, :

f) Henoecpencreemnnie usmepenus
OUTHYCCKUX X3PARTEPACTAK MOPCKOH BOmbI

a) Hsmepenus nodeodnoit oceewyennocmu

Wamepenua noasopsoil ocsememHOCTH, KAK 5TO cle[[yeT M3 paBeHCTB (24), -
(25) m (26), MOBBONAIOT HAXONUTDL, CAGAYIONIEE THUPOONTRYECKHE XapaKTepH-
CTHKHU: MOKA8aTellh BEPTHKANBHOIO ociabllems «, KoshpEuBCHT HOAROAHOM
OCBeMIEHHOCTH ¥ ¥ Kodpdunuent Anddysnoro orpaskenus mopn (. Horyuenwe

. HOCTeAHell BEAWYHBH, HOMHMO W3MEDEHIA OCBEIIeHHOCTH CBePXY TOpPH3OH-
TAJILHHX WOBEPXHOCTEH, PACHONOMKEHHHX B MODE Ha DPABIMYHRIX raybunax,
TpefyeT TaKsKe H3MCPEHEHS OCBEU{GHHOCTH STHX HOBEePXBOCTEd CHU3Y, T. e.
OCBOINeBHOCTH, co3papaeModl mupdysunmM . crerom, PacOpoCTPan AIOMWEMCH
B Mope 13 Godee rIyGOKHX CIOEB K ero nopepXsoctu. B cpasy ¢ TEM, YTO OCBe-
HICHHOCTH HOBEPXHOCTA MODA MOKeT OblTh WOJBEpPIKCHA OUEHB PEIKHM K CAML-
HHM KoaefanusM, Kotopsie, GesyClOBHO, CKASKHBAIOTCR W Ha KOJeGalIX
MOABOAHOK OCBEWeRHOCTH, BCE HAMOPEHNA 9TON BeNHUIADI HOSLENBL 06sa-
TeAPHO CONPOBOKIAATHCH H3MEPEHEAMY HAPYIKHOH OCHOINEHHOCTH.

Hna mamepennit mogsomHoll oCBCMEHHOCTR cay;RuT doTodICKTPRYCEK R
doromerp ®MIIO-57. [Ipubop cocront w3 NOxBOREOR wacTH (puc. 2) m peruct-
paropa, HaxoiAmerocs Ha (OPTY CYAHA, COCAWHCHUEX MOKRY coboit kabe-
xem. Ilogsonnas wacts upubopa mpencrasaser coGoi repMeTHuHEE Kopuy¢ (1),
B KOTOPH BMOHTRPOBARO maTh Gorosiementon (2). Uersipe us umx ofpauienst
CBO®Ii CBETOTYBCTBUTENBHOR HOBEPXHOCTHIO KBEPXY, T. €. K NOBEPXHOCTH MOpH;
& DATHIl — BuM3 K ero any. [{ns obecmedenyis BO3MOKHOCTH OpoBENeHuH W3-
Mepennil He TOALKO B (ejioM cBere, a U B Tpex YYacTKax BRANMOR YACTH CHEKT-

. pa, u3 YeTHPeX GoTod/eMenTOB 06PAIlCHHAIX BBEPX, TPH BaKPHTH cBeTodhunbT-

'pamm. Bee dorosmeMenTsr moMemiensl 3a saiBTHEIMU HILTIOMEHATOPAMME® 3

MoOaOMHOro erexna (3). HlpuMenenme »Tmx crTexon wMmeer ABOARY® ueab. Bo-

nepBHX, 0es HHX, BCJACHCTBHO ABJICHUA TOTHOIO BHYTDCHHEro OTPaIKeH UK
' ' HA HEGKHeH HOBEPXHOCTH BAWRTHHX AIIIOMEWATODOB, Ha POTODIEMOHETH HO-
nafasa G TOJALKO YW, COCTABIAIONIAG ¢ BEPTEKANLIO YIJH, MEeHBUIHE, uyeM

48,°5, T. e. coCpemOTOWEHHHE B OTBECHO PACIONOIKEHEOM CBETOBOM Konyce

C yraoM npu pepmure, papgoM 97°, llpuMenenue MOTOYHNX CTOKOA MO3BOLACT
BIEMUEIPOBATE DTOT dPGeKT M OTOIMEMENTH HPUREMAKT UBTYUeHHe, HOCTY-

Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7



ST o S L e i e 4 e e s

S Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7

THHPOOIITMUYECKIE XAPAKTEPUCTUKK ¥ MEYTOLUMKA X OIPEORIJIEHHUA 49

namee co Beel monycdepsl. Bo-BTOPHX, MOMENEHEE CBETOHUALTPOB MON MO-
Jroumkie CTeKNA ofecneumBaeT NOCTOANCTBO YT CBETOBHX Jy%edl Npw MX Hpo-
XOMHEH Y YePe3 PEABTP, BHE BABHCHMOCTH OT YTIIOBOTO PACHPERLNeREA DEED-
UM B NAfSONICM IOTOKe: Des MONOYHBX cTexol Nyum, mafawmme nox 66nn-
iEME yigaMy X BePTHKay, npoXopEay 06 u Gonbmal oyTh 4eped $RabIp u,
CHONOBATENBLRO, OCHAONANMCS OW CRIbHEE, YoM NywH, Hajamne Gokee oTBeCHO.

Pace. 2. Qorosnexrprgeckmii YOTOMETD HIA HaMOPeHUA TOXBORHON OCHEIEHHOCTH

B ppubope npuMenenm celcHOBRE (OTOSJIEMEHTH ¢ 3aUHPAIOINEM CIOEM,

ILIOM&NBIO, CBETOUYBCTBHTeIbHON nonepxyoct 20 cm?. Murerpanmsuas uyser-

‘ © BUTENBHOCTH KAMIOT0 U3 HOTODIEMEHTOR coctaBisier oxoqao 300 Mra/niomen.

; Peracrpupyromas vacts upuGopa npencraBiager Cco6oi NOTCHLBOMETD

-O0I1-09  oreuccTBEBHOrO BPOW3BONCTBA; OYEHH XOPOWIO 3apu<ome}1}103annmn
cefs npum pabore B MOPCKMX. YCHOBHAX.

Ilpn nabasopenuax npubop onycractca B Mope Ba Kabese mapra KPII 6 x1,5,
AMeIOMeM, KpPOMe TOKOHOPOBORSIIEX KEJ, CTalbHOH CepHeYBmK. Hpnﬁop
Beerga omyckaercA ¢ Gopra, ocsemensoro coxaulem. Ilpepennnas rnyﬁnaa
pnorpymennsa cocrapager 150 m.

[ns BO3BMOMKBOCTHE NPOBECHESH msmpuum B IIPOKOM WHTEPBAJE OCBe-
MEeHHEOCTEH 0T JECATHOB THCHY JNIOKC B HOBEPXHOCTHHX CAOAX MOPH IO He3HAa-
YETeXBHMX ocBenieHnocTed ma raybmEax 120 — 150 M, HOTEHIAOMETP cHab- -
JeH creTeMoll INYHTOB, HONMIMMX Bech AWANASOH WaMeDeHAN Ha ¥AThL YacTedl.

WaMepenne TORBOANOH OCBCMIEHHOCTH BEJIETCA ¢ TOIPENIBOCTHI0, He Ipe-
pumawpmci 10 % or maMepaemoll pesmyEHLL.

B npubope npuMeHSIOTCA CTEKJIAHENE CBETOORABTPH (4) OTEYECTBEHHOIO
: npomssoerna ~— cuuuii CC-4 (odgexTmBHAH [IMBEA BOJHM kg == 400 my),

. senenstit 3C-1 (Rep = 520 myp) w xpacustit (hgg =s 604 me).

JieKTponuTayme nprbopa OCYmeCTRIACTCA OT cynoson CeTH NOCTOABHOrO
roKa wanpsmenweM 110 mam 220 n.

- Jkug opmoRpeMeHHOYO WIMepenus ocm,mennoc'm WOBEPXHOCTH MOPA yC-
HemwnQ npuMensercs obpexrTopnmi moxcumerp H0-16, mmnycracwmplit Jenmm-
rpagerkaM  saponoMm «Bubparops. B cmasm ¢ gem, uro sror npubop
TPA;YRPYETCA TONBKO JUIA CDABHETENbHO HeCONBIMMX OCBEUEHHOCTCH, PR
NPOBeicHUI M3MepeHwil TpeOyeTcs npuMemReHZe ocnabimiompx HedTpaib-
guix. guaprpos (HC-6, HC-7, HC-8, HC-9 » HCAQ), ofecmeamparomunx Bos-
MOMKHOCTE ITPOBEICHUMA WU3Mepenyil up® JIOOHXN UPAPONEHX OCBEIIeHHOCTAX,
a0tk 10 X maxkcmmannnoro seavenns (130000 sroxe.). Taw kak crexnsam-
HHe QEILTPH UMCIOT 3epkaibHYK NOBEPXHOCTh, IPH WBMEPEHASIX OHHA

2*
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20 M. B, HOBNAHAHOB

NOMEIUAIOTCA MeKAY NPUeMERKOM 06'beKTHRHOLO TIOKCMETDPA (B KagecTRe Ko-
TOPOro UCHOTBIYRTCH TAKIKE COTCHOBMIL oToATEeMEHT) M MOTOTHRM CTERIOM.
Haa wsmepenns OCREINOUHOCTN HOBCPXHOCTH MODSA B PAsNWIRNX OOXACTHX
CliBRTPA  OOBeKTHEBHBIN JIOKCMETD CHAGMASTCH KOMIIeKTOM caeToraETpOR
TeX H© CAMBIX MAPOK, YWTO W GOTOMTORTPIYECKTH doromerp. Hpn aamepennux
CBETOMHAILTPH BCETIA IOMEMATCH MEIKNY GOTORIEMEHTOM ¥ MOTOTHBIM CTCK-

J

Puc. 3. Cxema wamepurens maupix OCBeIeHHOCTE]

NN e
-

Homssyscs coorromenmmmu (24), (25) = (26), o gamubim M3MepPeHuii By~
UUCHAIOTCA TOKABATETN BePTHKANLHOTO GGIAGIeHAN ANA PABIMYHKX Cloep
MOPA u ROdPOUINEOHTH IOABOAHOM OCBEIISBHOCTY W Au(PYIHOr0 oTpaenus
MOpH.

Auanrabend  Bontmmemy

e e e o e e e e e e e sl

t

e i T

008 beons b +1608

.

Pye. 4. Buerrpusecras cxema AIMEPRTOIA MAINX OCBEUeHAOCTCH

Huas sosmormnocyy ASMCDCHUA OYOHbL MANLIX OCBOMEHHOCTEH HA GOJbITUX
riay6unax 8 IOAHe 6Gr CHOHCTPYHPOBAE M LOCTPOBH. OOBOKTHBHALN norpy-
HaeMui Goromerp, 0P ACMHAKOM CBETOBOLO NOTOKA B.KOTOPOM cayur ¢oto-
PAOKTPONHBE yMHOKATETs tua DIV1T pau DIY-19. lpubop paccuamras
Ha pabory no ray6ms 400 — 500 wm. Hpuranmnansias cxema npafiopa upej-
CTamnena ma puc. 3. Mamepsement norox HBNYICHUA GCTECTBOHHOTO CRETA
UPHHIMAETCH KATOROM BOTOYMHEOMATENS (£}, nmpexcraBnmomms coboit ooay-
OPO3PAuHNN CYyPEMAHO-IEIHen I CHIOH, HaHeCeHENN Ha BHYTPeHEIIO 110BEpX-
HOCTE KOAGH yMHOmaTens. Baox maramms YMHOHATONA COCTOAT H3 KEHOTPO~
Ha (2), rpascdopmaropa (3) = nonmgencaropa (4). Ha YMHOMITONS MOTACTCH
HePeMeBHII TOK zaupAaennem oxono 1000 s mua O3Y-17 u orono 1200 s
mag ®IV-19, Curuan doroymuomarens, mporopumonaIbH HATEHCUBHEO-
CTH M2/IRI0IH6I0 M3AYYSHUA, M0 Kaboxo (5) womaercs na HIMEPUTONBHEHA upm-
6op, B wavecTBe KOTOpOrO MCIONb3YOTCA JaMnonmit BoabrMerp. Ha pue. 4
A8Ba BIEKTPHYCCKAS CXeMa npubopa. -

Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7



T o A

Approved For Release 2009/07/02 : CIA-RDP80T00246A010800400001-7

——

TUOPOOUTAYRCKUE XAPAKTEPUCTUKY W METO[MKA WX ONUPENENEHUN pA|

6) Hamepenns noxasameas ocaabaerus (npospaunoemu) mopekois eodu

Wsmopenusn npoussonsares UPH GOMOWLE $OTOICKTPHULCKOTO POTOMETPa —
upospaunoMepa. OIM-57. Ipubop, omrmaeckan cxema KOTOPOTO LOKAZaHA
Ha pue, 5, upemcraniger ¢oboi AuddepernuanbEo-nyIeBOH doromerp, ppen-
HABHAYGHHHH N M3MEPEenUA UOKABATENH O0cJabreHus CBETA B MODe XaK
B GeJoM CBeTe, TAK ¥ B IATH YIACTKAX BEJIEMOM yacT® cueKTpa.

.

/
WEgE7 21 518127

7881417

Puc. 5. Orrmueckan cxema Qorbanerrpruecioro Jdoromerpa -
npospaynomepa OIHM-57

1 — oCBeTHTeNh; 2 — OHOPHEH HOToRIEMEHT; § — H8MEDUTENL HEA (oTopNeMenT;
4 M 12 -— HOMBEHCOPH: § = CBETOQHILTDR: &, Id B 15 wme magparmey; 7, 8§ B
9 — cHeTeMB! JHE3; 10 - BAMMTHEE CTEHI18; 11 — TenyOM30JIRNMOHEA.

WIRCTHEKA; 18 — BEPKAJI0 :

IlpdGop cocromr w3 mORBOXHON wacTH PerucTpaToOpa, HAaXOXHNIErOCH -Ha
fopry cynma. : ) :

B norpyxaemoli vacte npubopa nomeinen merouHnE HCKYCCTBEHHOTO ¢HOTA,
"B KaYeCcTBC KOTOPOTO MCHONB3VOTCA JAaMUa BAKANABABIN CII-61. Ilocie mpo-
XOMACHUA vepes BPamMAWMMECH "[UCK — MOEYIATOP H necrenyemMunii caolt
MOPCKOM BOXH CBETOBOM NOTOK OT JAMIH nonajaer na gorosnement. [py-
Pas 4aCTh MOTOKA OT NAMUL HanpapJfercH Ha OMOPHAA $OTOSIEMEHT, CHTHAN
KOTOPOro  Iph UOMOMY BJIEKTPUIECKOTO 001a0HTeNs YPARHABACTCA ¢ CRTHa~
JOM GOTOBICMENTE, OCBENICHHOTO CRETOM, IPOMENNMIEM 4Yepe3 MOPCKYK BOTY.
Hpuwemouxu 2 u 3 npepcrasnanr coboi CYPBMAHO-TIesHeBHe (OTOPABMEHTH
CUB-3, nop6upaemsie ¢ BoaMomEO Gonce GIAM3KNMHE POTOMETPAUCCKIMY Xa-
PAKTCPHCTAKAMY, :

B ocrosy pabots npmopa samoucen NpUBIAN caefsmieli cucremn. Mogy-
JHAPOBAHHKE BPAMMAIIIAMCA IACKOM CRETOBHE NOTOKH UpPeobpasymrcs $oTo-
SACMEHTAMM B NeDeMeHHH TOK, NPONOPLEOMANHHEE HagalOmAM ITOTORAM,
Ilepemennue panpsmeswa ¢ waMepmreasHOro m OHOPHOTO $OTOIREMEHTOB B
IPOTHRODABE HONANOTCA HA KATOJHELE TTOBTOPHTENH, OTKYJa& TIOCTYNAXOT B yCH- .
anrreas-upcolpasosarens. B emecaresne yennmrens-upeobpasosartelisa Haupa-
FREBHST M3MEPUTEJABHOTO ¥ OHOPHOLO (OTODIEMEHTOR BEKTOPHO CYMMBPYIOTCH,
M pesyubrupyioliee HaUPAMEHMe  CHYRana (pasbaianc) wepes YOHIATEHD
DOCTYHaeT Ha CHEXPOMEMHA jerexrop. Hpome Toro, ®a Tor e CURXPORUKIH
ACTEKTOp HOCTYHAeT U OHOPHOe Hanps:kenume. Ha Bmxone CHHXPOHHOIO Jie-
TEKTODA BOBHAKAET TOCTOAHHHE TOK, HONAPHOCTH KOTOPOTO 3ABMCHET OT 3Ha-
Ka pasbanamca B CMecuTede, a BeJIHUMHA — NPONOPHUMONAIBHA AMIIATY e
pasbananca. Cursan mocTOSHHEOIO TOKA ¢ CAHXPOHHOTO [ETEKTOPA WOCTyHAET
HA yCuAmTenh PeTUCTpHpYyIOMmed vacru,

IlprGop mossoaser uposopnTs USMEPEHHR MOKA3ATE A 0CNAaCUCHUA CBOTA
B Mope Ha rayOusax or O go 150 M B BONAX PA3IUIRON MYTHOCTH — OT BBICO-
KO HPOIPAUHNX BOJ OTKPHTHX OKeammueckwx palionor (e == 0,05 Ym) o
MYTHHX HPEEPeRENX BoR (¢ = 2,00 Y/m). Permcrpanums nokasarens ocia6-
JEHHA BEJIETCA ¢ OTHOCHTENbUOH IOTPEHIHOCTLIO, He TPeBBImAaIomed 1%.

B wavectne permcrpartopa menodnsyeres norernmomerp II-09 ¢ precen-
HBIMB B ero HOIICprKHKR) .HQHOTO})HMH UBMEHCHIAMH, IIO3BONAICIIAMA BecTH
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DRUAM  BHAYEHME soKABA TR OCHRONCHYSA B HIHPOKOM Auanazone
STeH BORb OPIMEDPHO © OQLIIAKOBON TOMHOCTLIO.

8 BOBMOWHOCTE HaMepPen s UpoRpaunotTel nOXM Ba GonBINEX rayou-
uéap enabmaeres CHeMNGH KIOBeTOR, HOMOIMACMOR MEIIY OcnoTHTe oM
aacmentom. B atom coayuae apuhop maxoaTes na BOPTY CYHHA, W KIO-
BOTA AMOAHACTCH BONOW W3 Garomerpor. O6noM xioners COCTARIACT BCAID

“

Pxc. 6. Bynewpyemi apoapaunosep HOAH

000 cu?, wro o6ecmentunacy HPOBENCHLC MACCOBRLX MBMOPOHTH NPI B3TTHY C1aH-
REPTURIX CRPONOPHYECREE  cePhil, ‘

Homgnoywan w PETHCTPUPYIOWAS YasTH NPHGOpa CRAZ4 1L MEMLY cobolt
sabeser mapra KPIH 6 x 1,5,

FEERTPOIATAL UG upuBopa OCYHICCTBIARTES OT CYIOBOH COTH HepeMeuuoro
TOKa wanpsikesnem 220 gz

Hos nosmomuocru VeUPePRBEOL PEPACTPALME IPO3PATHOCTH BOJE B[O~
REPXUOCTHRIN 109X MOPS HA XORY ¢¥,Ha Macturyrom okeanonornn cuomer Py~
Popan GyscupyeMmi Ipospannovep (pue. 6). Upugop npeacranaser coboi
O0Be BT T T borometd, B KOTOPOM cRETOBRON TOTOK, NOCHIACMSIR JaMIol
(4}, moene npoxomueuns caod BOOBY TOMRHOHA B | M npuaamacres $Horoco-
apormpactiem DCHA (3). Jiamna u oroconporuBene saKpsrTH BAUTHTHRMA
CTERAARRBIMA WILTIOMEUATODAME @), Honnopras wacrs npufopa coegunsieres
€ DOrHCTDATOPOM, B RA4PeTRE HKOTOPOro Tawsie MCIONL3YCTCH HOTeHIITOMeTD
IMI-09, waporasmusi katores (4) mapxir KTHI-03, HMEIOMMM, KPOME TOXKO-
BPOBORATRMY MCABHLY MU, HOCYIHe CTRMbURLE sunsl. Brapeasr (5) KOPITyce
ApuHOPA BBINOMIHERW TaKIM uBpasom, 16K oBocreunts caobouumi jocTyn
BOABL B apAOOD I B 16 e pPEMST 1o AONYCTATH HOURJAHUA 6CTECTBONHOM CHOTA
HA GUTODICMEnT pW paSore c HPUBOPOM B CHETIOR BpeMs CYTOR,

6) Hsmepenus rosdighunuenma aprocmu MO

Mamepenus BPOAALOAATCH NPH HOMOTI M FHipodoTomerpa MDT-19. Onraye-
CHAK CXCMA CrO TIOKasawa ga puc. 7. Hpubop upencrannser cofoii BABYAI G-
HEH hoTomenrp, OCHOBARYHI ‘I8 ypasBmsamun HAPKOCTEH ORYX HOJed, OJLHO
u3 KOTOPBIX CO3/taercst cneron, BNMXOAAULUM U3 TOJIH MODS, & APYLoe — ecte-
CTBEAMBIM CRCTOM COJHIE U Hea, OCHOIMAIIM UM [OPH3CHTANBIYI0 NARCTHHRY
MATEPORABUOTG MONOTROFO Crosna, 11 pufop cuabxen TpYyOOR, BmEuRE Rouen
KOTOpO# norpymaeres wox foBepxnocts Mopa. User, uiyiwi o TOMILE MOPS,
TOPEs AUHAK 0GOPAYURATOIeH CHeTeMET MOETyIaT B HoroMerpuICcKyI0 npusMy,
CHYIRAMYIO TS YPABHMRS U1 aprocrell obenx woneit. Y panasanye mpous-
BOUUTCH epeMentiemeMm MOJounore CTERITa npe TOMONI K }!M‘l&}{{[l()ﬁ CHCTCMbI,
OrgieTnt » CAYTCH uepea oryImAp mo CeRTOPHOL IUKame, ocpellaemoii TepoR
nniommnarop. us Boamosknocta BPOBeCHAA MsMepeuil B paginupbx yua-
CTRaZ CHCRYDA upubop chabiken PEBOABBEDIIOR jadparMoll co cwennnivg
frawrpamr. Taxmw ofpasou, woMumMo H3MEpenk n Hedaom crere, npndop
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AaeT BOBMOKHOCTD BECTH M3MEDEHHUS B CHeHyImux o6AacTAX BUAMMONR yacTn
cuextpa: cumbed (Mg = 4D9 mp), cume-seaeHOR (hog = 494 mp), memenoi
(hsp== 028 mp), smenro-sesenoir (Aop== 556 mp), opammeBok (hg= H87 myp)
n. KpacHOR (A,p= 600 mp). OrcueTn no mikasze IpubOPa HEPEBOUATCH B KO-
GUIBEHTH APKOCTH MOPH ¢ NPUMEHEHHACM JJAHHKX IPa/lyuposox npubopa.

Prc. 7. Onraseckas cxema

ragpogozomerpa UDT-19
1--[BIBCTVMHKA MATHPOBAHECIO MOIOMHONG CTEl-
N1a; 2 -— LOJIBMMKHOE MONJOYHOY® CTeHAO0; 4 4
5 —AMH3EL 4 — QOTOM&TDK‘IOCH&R npuama;

6 —ONVIAD; 7 ~— CMEHHLIE  CBETOOHANLTPH; . |
§--CERTODHAR mIKANa; $—Hanpasamoman npasma; P Ac. 8. Ilpremocobienne s
10 -— nuH3a  OGOPAYHBIIOHER CHCTEMBY H3MepeH T HHAMKATpWe

1] -~ puadparMa; 12 ¢ WILNOMUHATOD; | APHOLTE MODH
13 — pHYAmHAS cHCTeMa; 14 — (QUuanen, :

OrrocareibHast MOIPCITHOCTD ONpeieseBra KodpUIACHTA APKOCTH MOPH
cocrapasier ot 9 10 15 %, b 3aBmCAMOCTH OY BHAYGHHEA HEMEPHACMON BeIAYNHH.

Haa wmamopenus’ KoddduumentoB APKOCTH R3NYUeHHES, BHXONIINCT0 W3
TOMN(E MOPA HE TOJIBLKO BCPTAKAJNGHO BREPX, HO M IOJ PA3IHIHHIME YIIaMH
i BepTHKaiy U B PABAUUMBIX a3AMyTaX HO OTHOINEHAI0 XK COJHNY, IPEOOP
cHalmaercsa cOCUMANBHEIM IpacnocobxenaeM (puc. 8), 3aMeHANINAM HIGKHEe
KOHUeBO® KoHeHO TPyOm npwbopa. Ipmemocobmenme cocTOmT A3 MAOCKOTO
sepwasa (I), yCTaHaBIEBACMONO N[O BXONHHM HAIIOMZHATOPOM TPYOH LpH-
fopa, m MexaHU3Ma 1A IO MmOBOPOTa W KavaHWUA as mposefenms mame-
peHui B PasAMUHBIX ABMMYTAX 3ePKAJO OBOpavmBaercA mTypBaiom (2),
mepeMerfaomaM 970 3ePKajio UpH HOMOMM XoRoBore samauka (3). Hlrypsax
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cHabien ammbom, TIOKaBHBAIOM UM A3UMYT, B KOTODOM BOJIYTCHA ma3mepenns,
Yeranoska rpeSyemoro maxsioma JCPKAJIA  OCYWMECTRAACTCS WPH NoMmomm
PyxoATku (4). Duxcatop (5) BaKPOIIAET" 3ePKAN0 B TPEX NOJOMKCHUEX,
TOSBONAIOMUX MBMEPsITH KOadduiuent APKOCTH USAYTCHUHA, BAYIETO w3 TJy-
boxux caoes mopsa ¥ ero DOBEPXHOCTH, NOR yraamu k sepruxaru 30, 60 u 90°,

WNamoperusn UPOUIBONATCHA HAa AKOPAMWX 1 APeHPOBUY cTaBnUAX o fiopra,
OCBCIMEHHOTO comunem. Mus uposenenns waMepesmii mpubop kpemwmres x
Bopry kopabns cnemmanpuuy onopueiMu mratavm. Ipm paGore ¢ prico-
KOBOPTHRX CyHOB, Korja Maxcumanpras poapa  npubopa (3,5 M) OKaszs-
BAGTCA HEAOCTATOYHOK, MOKHO PCKOMCHIORATE kpenaenue npubopa sa Goprom
Ha Hanecnod Gecelke — Tpame, KAk 510 REJATOCH B HPAKTAKE JKCHeQUIHOH~
HHX pabor na »/c « Buraapy, Cuerema raxoro kpemienus npubopa npegcrapie-
Ha Ha puc. 9. '

2) Jaboparopusie HEMEPeHAsl ONTHYECKUX XAPAKTEPHCTHN
MOPCKOM# BOABI o

WsMepenns npoussonarcs UPH TOMOHLR CHexTporunpcHedesomerpa-npo-
spaunomepa MM-25 1. Mpubop, obmumi BHJL KOTOpOro wsoGpasken ma pue. 10,
HOSBONIACT ONPEAENATE B GOJIOM CBETO M MECTH DPa3mBEKX y9acTRax BANUMOR
HRCTH CHeKTPA Kosduumenti HpONYCKaHNA MOPCKOH BOXH W ee HOKa3aTenu
APROCTH JUIsL PaBARYBKX yIraos paccesuus. Tlo STHM JaHUKM OUDPeleafiorTes
OCHOBHBIC "OOTHICCKEE XaPAKTEPRCTHRE BOJM — HOKA3QTENH pacceasun n
ocnabaenusn w HUAHKATPUCA paccesumsa. Jra X2DAKTCPHCTHRIL, B CBOX OYepejl,
A210T BOZMOKHOCTE ONPeHeNUTh 3HAYCHHN HOKa33aTeAA NOrJIOTIEHAR M olje-
HUTEL JOJI0 YOTNOMEHES H PACCesNHHs B obmem ocaabnennn HAIIPaBJACHAOr O
HOTOKA § MOPCKO# Boge. Wamepenus moryr BRIOIHATECA KAK I HEUOJAPH3O-
BAHHOM, TaK U B HOUAPHIOBAHHOM CBOTO,

IlpuGop upepcrapnser cobof BEayanLumit doroMerp, B ROTOPOM APKOCTH
HPONYMERHOTO MM PACCeAHNOrO BOJAOH CBoTA CPaBUUBACTCA ¢ WMBBECTHON
3apalee JPROCTHLIO INIACTUHN  MOJOYIIOro crexnya. Onrwweckans  cxema
opabopa upencramieHa  Ha puc. 11.

Hrwopera apuGopa  sanoinseTcs HCCHBRYyeMOli BOROM, KoTOpas #ubo npo-
kauupaercss macocom, aubo Geperces Gavomerpamy. OcneTrrens nprbopa co-
CTOUT M3 JAMIIN HAKAJIMBAHUS, Ronjicheopa, auadparm m odmertupa. Ocpe-
THTCIE YKPEIJIeH HA 110BOPOTHOM aumbe, BaxpHBaIONIeM Kiopery mpmbopa u
BpamaOIAMCST BOKPYT ocu,

Has wsmepenusn ‘mokasareis OCHAGNeRNA OCBETHTCNS CTABUTCH B Kpaii-
HEE 3afHOe IMONOMEHEe, ¥ CHET OF Hero, mpo#ias Toamy BogM B npafope,
orpaxaerca or cdepmuccroro 3CDKaJ&, WOCHe Yero RocTuraeT ofbeHTHRA
foromerpa, B Poraasuol HIOCKOCTH KOTOPOro OMELeHo yerpo#icTro nasa cos-
AamuA nosell cpanmesns. [posegenue USMEPeHUIl SPROCTH CBeTR, paccesin-
HOTO 10K PasINYHEMU YTHAMH, HOCTHTaeTes HOBOPOTOM OCBETRTCHS HA TOT
g mno# yroa. B srom cayuae ofbexrus poromerpa ocpemaercu CBCTOM,
PacceAmunM Tonmel BOIM, Jeskamei B cuome HAPandeT>HHX  Jyded, muy-
MEX OT OCHETHTENA.

Bersn cpapnenas doromerpa cocrour mns HOBOPOTHOI'O  acseiwTeNs,
BRIIOMAIONTEr0 B Ce0f NaMIOY ¥ MOXOTHOE CTCKIO0, U3 HONOABIGRHOIO MO-
JACIHOrO CTeKAa U HOTOMOTPHUECKOM TIPHIBMBL.

Hpxocru paccesnuoro wnm HPOTMYHIGHHOTO0 BOZOH CBOTA CPABHERAIOTCH
¢ CAPROCTRIO HEHOABMMKHOTO MONOYHOIrO crexna. Takmm ofpaszoM, ompo 3
MOJeH CPAaBHGHMA OCBeIaeTcH CBOTOM, NPOMIENIIHM YepPe3 BOAY, a apyroe -—

! Hocne enaws craThu B newars gA 0cHOBE upubopa H®-25 6un paspaboran w usraros
BYIEH MORMYE yCOBEPITONCTHOR SRHELY cneRrporugporederomerp CI'H-57.
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OCBUTHTEHCM B BETRH CPABNLIIA dio-
roMerpa, Ha ypasousanou oproctedi
DTHX HOACKH U OCHOBARD W3MuDOLLIM,

MEMepsTensnoe yerpoiet o csMot-
THPORAUO HA KOPIVCC gyionMa TP, Ghi-
HOAMCDIIOM B BWILC Jroll vainn, -
agiouieiicn wopetoil wputopa,  Ha
DTON 50 KOPIOYCC 3a8Penicibl ol
CRTUB QOTOMOTRA, ORYIHD ! CBeto-
GuabTpit. Hpu navepenusy ocpern-
TCAB  GOTOMETPAR  TEPOMOILACTed ¢
TOMOILLIO PRIMARHO-BANTOROS) MOX A~
HUBMA, NPUBMIEMGEG B IBUMCH 0
fapabapom. Bpamenues Sapabana g
TY Bad JADYIVIO CTOPONY J00uRatoTes
PALEHCTRA APROCTEHR HoTOMETPUICE-
KUX 008, HOCAC 9CF0 10 HALCCHH-
HBIM HQ Gapalan AeJQoniaM CRaMa-
CTCH OTCTCT,

HproeTs paccesinoro i Mope o
BOAC CBOTN MOMKCT MCHATHOH 3 aa-
BUCRNMOCTY 0T COMCDMRaNU 1anecn 1
PABITUYIAN B Y UAA K PACCOSITILE ROOTH
TRICHY 1 JLAshe MLragans pas, Jlas
ROBMURIOCTI MOPEGH M S KOCTOH B
CTOAL BUIPOKOM JUAHAROND B HIMP-

PATCALHOE BOTRY $OTOMETPR HOME- Pue 9. Wpenaenne rupodguoiomerpa (D14
HGHoTest emeunpe gragparsm, a u HA BRICOSUAOPTIOM  CYIHL
BETT R l'j’)}ll{’l[‘!illf?}l = A0 HTOA -
H oeaann e, CMeia goadpars o0y e onauesCT HCOINGINMOCTE NN HA
BAPAOGOPC IRYY SPAUEOB BHXOLA ~- KPYIAOTO 0 CCIAMCHTHOrN,

ILast aponenenna MAMODCHTHEL B HOANPISORAHEOM CooTe Hopell ofberT oy
CHCTUTWIR YOTANARIABACTCH HRCAJLKA-HOMSPUIATOR. & HOPET 3T RGM BRIX U4
N“Hi‘”(ﬂ("i'('ﬂ 1a 'é’l,’{]'{%{~;lH&L’H)&EIT(,‘}‘.

ey e T
sy RS TH
wosagres K
3 e, .
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Puc., 10, 00wt nus coemporagpeLepLIoNeT R N o3 panseps
25
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S e e e,

Jlavma OCReTHTCHA upubopa BKIBIaeTCH DOCACHOBATENHHO € NAMIIOH $o-
TOMETPA, Yv0 ofecHeunnacy ONEHAKOBR pexmuM ux PaGoTH BHe 3aBHCEMOCTR
OT BOBMOIKHRIX KoXeOaruiy HANPAMKEENA B HCTOYHEKS LNTAHUS, Hopasaemoe
Ha upubop wampsmenie B cmya TOKa, waymero 1epes Jamusl, ¢mrcupyiorcs
BOIBTMOTDOM u AMUEPMeTPOM.  DIeRTPORmTaHme upubopa CCYIECTBAACTCH
HOCTOSSERM TOROM Hanpamennesm 16 g,

&

Prc. 11. Omruyeckag cxema cuempornapone@enomerpa~npéapatmomepa HP-25

i — RMBeETa upBéOpa; 2 — oOBeKTHR OCBETRTENA; § — RAAPparmes; ¢ - HOMNEHCOD; § M 1§ — NAMI W
HAKATIOBAKUA; § - HAupaRgromEd nerps {00k KioBeTH TpEsopa); 7 — offnenTHy PoroMerpa; § — G0
TOMeTpUYeCHan UPASMA; 9-—ORYIaAD; 10—cBerodrseTpLy 11 -—~CMEHMbIE BDAWKN BHXORa; 12, 13 M 14-—Mo-
DOYHLIE CTOHIA $oToMeTDR; 16 — orcueTENME Gapatan; 17 - BODOWEPreTh BLN OCARSATERL; 18 — ChMER-
HNE READDArME; 16 . BTAJOHHAA rpaAyHpoBouRaR HNACTHAKS 28— rpanysposounne HEATDAMEL HHe
DRABLTDH, 21 ~— SANOHBBTHAN, 22 Moto980e oTeRID OCROTRICHA; 23 v BACARKA-8HARABATOD; 24 — ga-
CANKA-HONADESATOD; 56 - edepanecnos BEPRAO; £6 ~— AHRYMYIHTOPIE: J7 ~m peocrar; 28 — aMmuepmerp;
289 BOUBLTMETD; 30 HePOHINIIaTORS

Hia uposepenmn M3MODEHNH B DPAANWNEMX YuacTRax CHeKTPa upmbop
CHAOHEH KOMUIOKYOM CBOTOPUIABTPOB, COCTOMBEM 73 mecTR o6pasnon — ep-
Hero (A= 475mp), sonenore (Rop== 520 mp); TREATO-3LNEHOTO (hog = 544 my),
OPaMIKEBOIO {Aag== 568 mp) u ABYX KPAcBMIX (hoy=604 mp n Kop== 648 mp).

Bonoaaﬁopaaﬂ Hacrs apubopa cocrorT ua HACOCR B CRCTeME HUBHTOB I8
noase BOAKt B upmGop u ee campa. HerrpoGemimit nacoc UPHABOJATCA B NoH-
CIBEE ANeKTpoMoropom MY-80, padorsiomenM Rax mg LepeMenHOM, Tak m na
OCTOANHOM TOKe HREpmmenmeM 110 g 220 B. Hacoc sunoame ofecneqnpaer
HoxseM Boxu Ha 3 —4 M or BATOPIAHUA CYLHA.

Obmait o6nem BOIBI B mpabope cocTaBaseT okoo 3 I, 9T0 HeCKOIbhKO 3a-
Tpynaser ueeHenoBag g OIITHYECKUX xapa}c'repnc'rmﬂ I‘leﬁORHX CJIOGB, Korxa
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TpoOKaYKR BOAM HACOCOM HEBO3MUKNA WB-338 HOHOCTATOUHOH JUsMEH IUJAaHTa
B Opobn upmxoawtes OpaTh GaToMerpaMu. :

Orcuern, cusrae ¢ Gapabana npubopa, IpH TOMOMK COOTBOTCTBYIOBLHX Fpa-
AYAPOROYHEIX IPAGUKOB HEPeBOHATCA B KOdQPUIACHTE NPONYCKAHUL B HOKa-
JATeId APKOCTH BOJAK, WO KOTODHM 2aTeM, I0Abayack pascHersamu (7),(16),
(19) u (20), summcamwTCR HOKA3ATENE OCTAGIOHVA B PACCEARTH CBETA B BOJE B
CTPORTCH MHRERATPHCA DPACCOSHVA.

Horpemnocts onpefieeHns MOKA3aTRNH OCHAGTCHEN Koxebaerca or J-
5% pus myreex sox po 12—15% nus wmerHX BOJ{ OTKDPHTHX OKEaHWYECIKHX
paiioson. OTHOCHYENBHAS HOrPOIMHOCTh ONPEASACHEA NOKABATENS PACCOAHHA
B CPOIHEM COCTABIACT okoxo 15 %.

4, HEKOTOPLIE 3ABHCAMOCTH
MEXKIAY TRAPOOINTHYECHKAMA XAPARTEPHMCTHKAMU

PRSP

Cormacro ypaswenmio (43) AmbBapnymsea,

e

b(0) "
I = T 3 koos0’

, HHTEUCABHOCTS NEPY3HOTO HBNYICHUA MEHACTESA ¢ IV G AR OM 10 DRCIOHEHI{1A Th-
HOMY 38KONY, BPHIeM HOKABATENb OCAA0ACHIA B 5TOM Cyuae B £ Pas oTjigyaet-
Cfl 0T LOKa3aTeNfs OcHabAeuus HANpABJIeBHOro wmaxyuerms ¢, Torga, o6osma-

Hadg no-upeaemMy noKasarenb ocxabuenua guddysnoro noroKa wepes ¢, uMeem:

€ ==K, (52)

Bume yme ynommuanoch, uro mapamerp K Momer GHTE oupeneneH w3

PaBEHCTBA (44), eCiM MBBECTHE UBJWKATPUCA PACCOAHAA M COOTHOINEHHE MEIK~
Ay pacceaumeM W oOmmM ocnabuaenuem. B cssasu ¢ TeM, uTo 3TOT MApaMerp
ULPAT CYUBCTBEHAYI0 POJIS NPH IPORCHCHNHE MHOTKX HPAKTHUECKIX PACIOTOB,
PACCMOTPYM BOBMOMHOCTH HPOLTOTO W GHCTPOTC OUPSACHCHNA 9TOH BEIAUHEE
i ¥epe3 NPYLHE OUTHICCKHE XAPAKTePHUCTHKH.
Hogerasmu B pasencrso (24), onpemeusmliee HOKA3ATEIb BEPTHKANBHOLO
OCHAGIeHRA &, 3HAYCHUA Szy A § gy, HOLYICHAME IR TIYCHE 23 ¥ Z2 A3 TePROTO
yPaBHeHNH cucTeMH (48). JamMeHAA HOKABATENb ¢ DABHKM GMY IOKABATCIEM €
(51) m oBosznayue ' o

HR

1075 4 g 1070 = B

HAXOnoM. :
1 i ,

@ =c —mz-lg{i w%?i’(zi +B) 1" (1 B) +

+HRa—-B]) (53)

.

i

U3 ororo Bmparkemus caepyer, uto HOKAa3aTelh BePTHRAXBHOTO ochalie-
HUS @ HE ABNACTCH BENUIHHON NOCTOAHHOH, A ¢ ypenmueHmeM ryyGmes (Be-
JMYHH 21 # Z3) ¥ ¢ BO3PACTAHMEM TOMNHHEH CI0A (BeNHIUHE 2} upubnmmacTen
K CBoeMy rpanmuHoMy suaverwio ¢, ITokasarens o ctasoBurTes B TOMHOCTH paB-
HEIM n0Kasaredlo ocxabuenas qudPy3noro uanydenuac upa yeioBmm ocpelic-
HUA DOBEPXHOCTH MOPA TOJBKO PACCEAHHBIM CBETOM WA HA HOCTATOYHO 5OTh-
. ImaX raybuHax, Kyjga He NPOHEKAET NIPAMOe manyvende coirga (Do = 0).

Torga, smecre (52), nmeenm:
K == —, (54)

£
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-

Hounzysacs coornomenuwama (30) w (58), jerxo maudrTw uUoKasaTedb pacced-

4
% wast padGyssoro uamycenns b;

! _Zab ,
b= (60)
P
% 8 T&IOKe ero xommoHenth (31) — Hokasatenu paccesaHmA Bumeped b m mazajy .
3 Peman upeobpasosamuoe ypasmenme IamGypucsa (56) oTHOCHTENBHO p M

DOJCTABIAA B HEI'O 3HAYEHHE 4 W3 (58), maxopum:

w220 (61)

A

Iloxasatcas PacCesHEA BEQPPYIHOLO MBIYUSHHUN BUepef & OKABLIDAETCH OICHB
Gamaxam Kk uymo., [feficrBaTensno, Tak Kax « = o + b (30) m, B cBoW Ouepe-
penn, b =& +pn (31), 10 a =a + p + & BumecTe ¢ Tem MB BHAGAH, UTO
a = a 4 p. Taxum o6pazoMm, B HepPBOM UPUONVIKCHEH, KAX 3TO ¥ CJIeAyeT
ua papexcrpa (60), ocnabrenme PacipocTPAHAOWICTOCA B MOpe negd ysuoro
ROTOKA OHPERENAeTCS TONLKO PACCEAHEeM HABAN W WCTIHKM HOTJIONICHMEM.

Ioxyuyensame paBescTBa JO3BOMAKT BHYNCIATE 3RATCHUA L{SHOTO PAJA OI-
’ FHYCCKAX XApaKTePHCTHK 9Yepe3 JIerko ONPeJeNAEMBIC W3 W3MEPCHHHE nexd-
“YHBE TIOKQ3aTeNel BePTAKATLHOro ocuabienna o w Kosddunuenta 1uddy3u0ro
orpamenus Mopsa [ [lonb3ysch NAHHNMA OfROBPOMCHHHY H3MepPeHHH ocab-
Aepud HOTOKA eCTeCTROMHOrO CReTAa W 3JeMeHYOB ocjaliieHMA HANPABIEH-
HOro 1OTOKA (HPO3PAYHOCTH MOPCKCOH BOOM M €8 WHAHKATPHC paccesuusn),
MOIKHO HONXYYaTh BCe HEOGXOAVMMIE BOJAINHEL IR PacueTd XapaKTepUCTHK
CBOTOBOrO peidMa MODA. JTH sKC PACULTH © YOIEXOM MOIyT GBITH HPHMEHCH b
JJIH OTpejieieHdd XapaXTePHCTHK MOTOKOB M3JNYdeHusd, UAYMAX B MOpe B Ha-
NpapieHmd TPOMeKTopHOre dywa m ofiparso. Taxue pacuerl @MeIOT HeCO-
MHOEHA HHTEpeC UPA PEMeTHd 3a/(8¥, CBA3AKHRX ¢ OCBeNICHIeM DX apapuiHc~
cracaTenpHBX paboTax, ¢ ONPEeNeJeHUCM BHIUMOCTH IOABONHBX 00BEKTOB,
¢ ofecrieqenmeM paGoTH HOABOXHON TeNEBHSWONHON AINAapaTyps, ¢ oupese-
JieHAEM OUTEMAJLHEX YCIOBAN UPON3BONCTRA a3p0POTOCHEMKA BA MOPe A T. I,
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